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This study vas undertaken to determine the effects of 
individualized instruction on enrollment, attrition, achievement, and 
student attitude in a general biology course for non- science majors* 
Fifteen auto-tutorial minicourses were designed for use in the 
laboratory part of the course, each consisting of a printed study 
guide, slide- tape module, laboratory exercise, grade-^option activity, 
objective post-test, and evaluation,* Data from the classes receiving 
conventional instruction during the spring of 1977 were 
data gathered during the fall semester using auto-tutori*! 
instruction. Results showed that enrollment and student retention 
were improved using auto-tutorial instruction* Final gra4^s received 
by the experimental group were significantly higher than those 
achieved by students in conventional classes* A direct xrorrelation 
was shown between time ' spent in the laboratory and final grades* 
' students* att^itudes were positive about auto-tutorial instruction and 
the minicourses, which were found to be of generally ggod quality, 
contributed >to the learning of the students* Although no preference 
for either type instruction was shown by the auto-tutorial students, 
the students in conventional classes favored that type of 
instruction* (VT) 
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"Man i/ a Biological World" is the only laboratory 
life science/course with which students can fulfill General 
Education /ec^uirements at Skyline " College . "Man in a 
Biologi(Z& World" was taught, in a traditional format with 
three lecture hours arid three labo^ratory hours each week, 
and enrollment and retention in the course were low for • 
the five semesters during' which it was offered. 
• ^ The purpose of this study was to develop and use 
auto-tutorial instruction for the laboratory portion of 
"Man in a Biological World" forthe Fall 1977 semester. 
Students were able to work in the laboratory as much as • ^ 
they required "in, orde-r to complete each^week's laboratory 
assignment. 

Fifteen minicourses were produced, each included 
a printed study guide, slide- tap^ module , laboratory 
exercise, grade option activity, post-test and evaluation. 
The amount o£ time each student spent iri the laboratory 



was recorded. Final grades w^re determined on the basis 
o£ study guide and post-test scores and three examinations. 

Student enrollment, attri^l/ion and final grades 
for previous semesters were obtained ftom the Registrar's 
Office. . ^ ^ ' 

Hypotheses were formulated with regard to comparing 
auto-tutorial and conventional instruction. Statistical 

4 

analyses wete performed and 5 percent was accepted 
probability. ^ 

It wa5 assumed that the student group^ compared 

in this study wpre the ^^s amis . and that neither group was 

J ■ % 

familiar with both methods of instruction. One limitation * 

accepted was that only the laboratory portion of the course 
was modified f9r individual jized instruction. Students 
attended three traditional leCture/discussion hours each - 
week in addition to the self-paced laboratory. 

A final course evaluation was administered to the 
Spring 1977 conventional students and the Fall ' 1977 ^auto- 
tutorial students to determine students ' attitudes and 
x)pinions about the methods of instruction. 

/ * Minicoiirse evaluations were- completed each week ^ " 
■* ■ ^ - ■ I, . 

by auto-tiitorial studj^nts.^ Sixty- seven percent^ of the 

tujde-ftts givi^ similar responses was accepted as 

significant . / 

The results of this study showed that enrollment 

' .and retention were * improved using auto- tutorial instruction. 




. • . ■ ■ : ; '' ■; . ■ '■ " ' 

^ ' Jj. Enrollmeht in the auto- tutorial course, wa's 72^percent of 
< the expected enrollment compared to . 44 percent in the. 

. - - ,. ;. . ^ .^^ J. ,■ 

'■- . conventional couVse. The attritiQn rate In the conven- - 

: • .■• tional (bourse was ;27 percent; in the auto- tutorial course \ 

• \:::>' /the attrition rate ',^as 5 *pe>i:cent, Final grade's received 

- by auto- tutorial "students wefe s i gril £ i can tjy higher tt^an , . 

' I'tKose achieA^^xixby conventional students. A Hirect'cor- . 

' relation was $^wn between time* sj^^rlit in the ^laboratory \ ' 

• ■ • , ■ • .J . ■ * 

A and final grades: Students earning grades o£ A apd B( 

spent more than three hours pfer week in^^the laboratory. 

Students' attitudes were positive' about auto- \ \^ 

tutorial instruction. Auto-tutorial, students rated 

' laboratory exercises "more^ stimulating and relevant than . 

• did cohyentional students. The laboratory exercises ' were 

' • the iame for both groups/o£. students , only 6ie preseh^a- 

" ■ ■ ^ ■ ■ ■ . ■ . ' - 

tiofis differed. No correlation was. 5h5w«kbetween student 
scores on the iriinicourses and miniCourses* tl^t were rated 
hilgh or low. 

^ The students >irsted'' the laboratory exercises m 

' brder of their preference. Outdoot field trips wer-Q 
ranked highest \)y both groups of ^students. Field trips 
^t^buLd. remain an integral part of this course. • ^ 
' ^ Hypotheses were formulate4' regarding the quality 
" of the minicourses and were ^assessed us^ing the student 
evaluations. The minicoiii^ses were found to be of generally 
good qiiality and contributed to the learning of the students. 

• • • ■ ' ■ - ■ ■ . t . G ■ ' ' ' ' 
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No preference, for auto- tutorial or conventional 
instruction wa^^^own by the 6uto-tutorial students. The 
conventional students favored conventional instruction. 

Auto-tutorial instruction was successful in the 
laboratory portion of ''Man in a Biological World." Auto- 
tutorial instruction will provide qjDnsistant laboratory 
instruction. The students will have freedom in scheduling 
their classes and will be able to wotk in the laboratory 
when they are able. ^ ^ - ) 

Student success in the auto- tutorial- course can 
be attributed to: 

1. Students feeling they could succeed because 
they were- given sufficient tiiAe and'^bmjortunity . 

2. Students liking being responsible for their 
own learning. 

Students finding minicourses intere^ing^nd 



a stimulus to continue in the course 
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^ , . ^ INTRODUCTION^ 

BaQkgi;8und. and Significance 

• i ' ^ ■ '^V- . 

Students aT: Skyline College must camplete six-^ 
.semester units o£ science to fulfill the 'General Education 

' ■ ■ ■ , ■ ■ 7 ■ ' ' ' V " ■, •"' ■ -■' ■ 

requirements f of - the Associate of Arts ^D^^ at Skyliae 

• • ■ .• ■ •. ' . ■"■ / " ' 1 - ■ 

Collie, the' sciojrrce - courses ma^ 
' life and' physical sciences. \ ;StUdents^ transfer 

to some foor-'y^ar xoiXeg^^^^^^^ univers^^ties must take a 
; stiej^^ce c^rs^ w The only non-biology 

jor Jabofat^^ presently offered at .Skyline 



ma 



• Coli'egevis - ^'Man in a Bix)log^icay 

: V; - Since of^. Skyline; College, in 1^9, : 



enfpl iment in b iology^^ cour|efir has^^beeX low. :^ The bib logy 
faculty has been changing Wiology c^ourses to include 
relevant and nuDre interesting subject matefial. In 1974- 
-the bioltgy -^artulty decided that General/ Biology (labora- 
tory coui;'se) and Life Scieiice fl^ 

.meeting the needs of rioh-sci^ce majors^be con- 
^tefnts of these^-^coursAs wer^simplif^^ of those 

designed for bi^^logy majors . The«^need was* to develop a . 

•■■ - - v.- ■ ■•■'"/>^ ' ■. .•• ■■• ■■ ■ ' ■ ' ■ ■ . ■ 

course specifically designed for students who did not plan' 

' to pursue careers in biolxDg'ical science . For ex'ample, the 

I . • " • ■ 

non-biology majors may not need to memorize a listvof 

' • ' tf> ' , . 



facts." Instead these students need to be provided with/ 
the necessary tools with which to- interpret genetic 
regulation-; nutrition i^eeds and population growth (Dodge; 
1976).. ' Thus General Biology was deleted from the'curricu- 
lum. The course outline for Life Science was suitable. 
The biology, faculty saw a- laboratory requirement as ^ 
necessarV to provide exp"eriences and an investigative 
approach- that would facilitate learning, "faculty members 
each wrote one-^to five laboratory exercises that hopefully 
would be stimulating for the student;s and provide the 
type of course needed by non-biology majors. The new 
laboratory :course, "Man- in a Biological World,'' resulted. 

"Man in a Biological World" had been taught in a 
traditional format with three lecture hours and three 
laboratory hours each week from Spring 1975 through Spring 
1977. -Each laboratory period began with a 50- to 90- 
minute in\ro4uctory lecture. fWo or more sections of 
"Man in a Biological World" were offered each year. Since, 
its' adoption, "Man in a Biological World'^ has been taught 
by four instructors. The laboratory exercises used in 
each section were the" same. However, the intrpdu^tory 
lecttire for each laboratory period was highly, variable 
depending on the instructor. It' was intended that the 
course content sljould be the same for all students and 
testing and grading be constant for . the course . 
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Brewer (1974) lists the following disadvantages of 
this conventional approach: ' 

1. The quality of material varies with the 
instructor. 

2. The instructor giviss the same material with 

. •* 

lessening enthusiasm. 

3. The student needs his/her own labelled demon- ^ 
stration materials 

"Man in a Biological World" was offered five 
semesters (Spring 1975 .through: Spring 1977) . The average 
enrollment in this course was approximately 40 percent 
of the projected enrollment. Further, an average of 27 
percent of the student;^s^ enrolled each semester withdrew 
V \ from the course ^hd an^dditional 15 percent received 



grades of D or F. ""^^ 

^ The general goals of a biology course for^ non- 
science^ majors should be to increase students' science 
literacy and improve their ability to decide the future 
of mankind in its struggle with overpopulation, use of 
resources and preservation of the environment (Walker, 
1972). The biology faculty at Skyline College believe 
that "Man, in a Biological World" was such a course. But 
the course had not been reaching a, broad spectrum of tKe 
students . It is hypothesized that 90 percent of the , , 
students can achieve mastery^"'^!Bioom, 1973) . However there 
are differences in students and instructional methods 



er|c . 



should take these differences'* iS^o account to p^romote 

^ ■ \ ■ ' 

maximum learning for each student. Carroll (^963) defines 
aptitude as the amount of time required to master a given 
amouht of titaterial . The instructional^ format should* 
include varying the amount of time tha^ each -student call 
spend so that each student can achieve mastery. 

The purpose of this study was to develop auto- 
tutorial minicourses for use in the l*^boratory portion 
of "Man in a Biological World." It wa,s intended that 
these minicburises would provide a "consistancy" far each 
section of the course and the effects of instructor vari- 
ability would be reduced as a factor in attrition in the 
course. The students were -able to use the minicourses 
and complete each laboratory exercise at their own pace. 
Using cdnventidna-l instruction, the entire class had to 
be in the laboratory for an assigned'three-hour block of. 
time each ^eek. .'. ^ 

The minicourses produced were used for the labora- 
tory instruction in the Fall 1977 semester. Students 
received individualized instruction in the laboratory 
portion of this course. The laboratory was open for 
their use 18 hours durii^g the week. The students attended 
a one hour lecture-discussion period three times each^ 
week, 



} 



Research Questions , ' . 

\'The low enrollment in "Man in a Bi'ological World" 
from Spring 1975- through Spring 1977 was a problem. A 

maximum class size was established and an average of 40 

■ ■ ^ ^ « ' <^ 

percent of, each class was fillpd.. Biological education 
is critical in a technological society and Skyline College 
was not reaching its stildents with thi^ vital program. 
Low enrollment could be due to a aumber of factdrs: 

1. ^ Students preferred lecture-orily courses./ 

2. This course did not, have a reputation as an 
"interesting course." 

3. ^ Student success in thi^ course had been poor. 
/ , Student attrition in "Man in a Biological World" 

was' high. In the past fivQ semesters an average of 27 
percent 'of the. students withdrew each semester by the 
.ninth week of instruction. These students were not suc- 
ceeding in a course described in the Skyline College 
catalogue as having no prerequisites and designed as a . 
General E^^ucation course. 

In this study an alternative method of instruction Was 
used for. the laboratory portion of "Man in a Biological 
World" to detetm^ine whether more students could be. reached 
and with better student performance. ' 

Hypotheses " ; • : ^ - - . 

"Man in a ^Biological Wolrld" was offered during ^ 
the Fall 19^7 semester with three lecture-discussion 



hours per week and laboratory "By Arrangement," Students 
were able to work on laboratory experiments' whenever the 
laboratory was open, the effectiveness- o£ iiidividualized 
instruction in "Man in a Biological, World" was evaluated 
by the following null hypotheses, ' . 

Hypothesis #1. : Individualized -instruction has no 
effect on initial enroll^^nt in "Man 'in a Biological World," 

Initial .enaf-ollm^nit figures wer« used to address the 
first hypothesis. The students did not have to sign-up 
for a /three hour laboratory. The laboratory, was lasted 
in the Class Schedule as "By Arrangement'; for the Fall 
semester,. J^hri Square was .used to ascertain whether the 
freedom in scheduling afforded by individualized instruc- 
tion has a significant effect on enrollment. 

Hypothesis #2 : Individualized instruction has no ^ 
effect on the .attrition rate in "Man Vn a Biological World," 

Students can withdraw from classes/Hip ^o the ninth 
week of instruction without a penalty , After this time, 
the instructor can assign a final letter grade. The number 
of students enrolled in ^ course at the ninth week of 
instruction is Reported to the College Registrar, These 
data are kept in the ' Registrar ' s permanent files. Two- 

■ ■> 0 

/ . • i 

sample test of population proportions was used to compare 
the attrition rate at '^i of "^e Fall semest ^ 

with that d£ previous semesters to determine if individu 
alized instruction had a significant effect on th^/attrition 
rate, 

I 
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Hypothesis ^5 : Individualized instruction ha^ no 
effect on student achievement in "Man in a Biological 
World."- r V .' ' " \ 

Final grades given in each class are recorded in 
the Registrar's Office. Chi Square w?is used to compare 
the final grades of students using individualized instruc- 
tion with the final grades of students during previous 



^ semesters to determine^ the effects of individualized 
instruction on ^student achievement. • 

^ Hypothesis '#4 : Sjtudents in "Man in a Biological^ 
World" are indifferent toward individualized instruction. 

A final course evaluation was completed^to ascertain 
students' a,ttitudes toward individualized J^jistruction. 
The evaluation form is included in Appendix? II. Students 
enrolled in "Man in a Biological World" during the Spring 
1977 semester completed this evaluation. Their responses 

were compared with the responses of students receiving 

• c: . • ' • ■ ■ • • 

^ individualized instruction during* the -Fall 1977 semester. 

■ * ". . ' ■ ^. ' . . ■ . /■ 

Hypothesis #5 : Individualized instruction do^ps 

hot affect the length of time students spend in the 

lali^^atory, ' ^ 

Stu(dents signed into and out of the laboratory on 

time cards. The average number 'of hours spent in the 

-labora^tory each week per studei^ .was Recorded . - Dpring 

(previous semesters (Spring 1975 through Spring 1977) 

/ students could' remain in the laboratory only during the 



scheduled thpee hour laboratory period. The amount of 

student laboratory time during the Fall semester was 

• . ■ • . ■ / / . ^ ' ■ . . ■ ^ ^ ■ 

-compared to three hours per week during previous seinesters 

to determine whether , individualized instri^i^ion affected 

the length 'of time spent in the laboratory? 

^ . ' , ' ■ * . * • ' 

^ . Hypotheses #6 : Final grades are not proportional 

? ' ' ' . /, ^ V •• - , ■ 

to ithe length of time spent in the' laboratojry. % ^ 

The Spearman-Rank order correlatHc^nr was used to 
determine whether the time spent in the laboratory is 
pi^opoTtional to final* grades in "Man in a Biological World. 

A "^he minicourses produced during this project were 
evaluated by students during the Fall s|pester. The 
ei^aluation form ^is included in Appendix ^I. The student 
responses were summarized and used to make a qualitative 
eva.luation of the effectiveness of the minicourses with 
regard to null hypotheses 7 through 11. 

Hypoth-esis #7 : The stated .objectives were not 
achieved. I^uestions one through three of the mi^icourse . 
evaluation were used to make this determination. * 

% ■ ^ - ' 

Hypothesis #8 : The audio presentation was not 

■J ' ^ ' ' . ■ 

clear and easy to follow". Questions four through eight 

'on the minicourse evaluation were us'fed to make this 

determination':^ 

Hypothesis #9 : The study guides _ we r e not e f f e c t i y e . 

■ ^ 

Question^ nijie^ through eleven on the minicourse evaluation 

\ ... 
were used to make this determination.. . 



Hypothesis #10 :' ^J^^ visuals were 'not effective in 
contributing to learning the materistl presented. Quest^n 
.twelve through foui^teen on the minicourse evaluation were 
used to make this determination, r 

Hypothesis #11 : The laboratory exercises 
neither- stimulating nor r'elevant; ' Question^' 'fifteen and 
seventeen on the minicourse evaluation Were &sed to aaKe 
this determination, • / , 

. .• . i r ' 

I ■ ■•■ • !.• ■ ;■■ 

Definition • of Terms ! 
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Expecte4 enrollment : A limit on the number of 
students who can entoll in a class is determined prior 
to student registration/'; This limit is based on the 

V ^ ■ 

n\imber of d^ks %n a classroom, 

. .0 \ 

Laboratory course d A laboratory conrs.e has two 
or three hours pf lecture and , one three-hour laboratory 
period each week for 15 weeks. This laboratory period 
is scheduled for one three-hour blgGk of tinre. The format 
is a 30-minute lecture followed by the students doing an 
experiment. 

Lecture-only course : A lecture-only course is/ 
three one-hour lectures each week or twb 90-minute 1-ectures 
weekly for 15 weeks. ' y ' jj 

Letter grade : Grades of A, By D and F are 
^assigned at Skyline College. Credit/No Credit, or Pa\s7 
Fail opticas are not available to the students in biology 
courses. 



Minicourse: One instructional laboratory unit. 



Instruction method may incliide ' computer-ass,iste$i instruc- 
tion, programmed workbook*, slide-tape module, ejtp. 

■1 - ' ■ ' ' ■ ...... 

1974). ^ :. - ^ -.V 

, . Module : .A series ^ 35 -mm color 'transparancies^' 

I. . , 

with a' synchronized tape recorded lecture. 

Section: , A course may^ be offered more than once 



in a semester. Each scheduling of this course isVcalled 

■'^ 

a sec^on. ^ \^ 

i '■ ' .... 

Study .guide : Printed -^laterial used by the student. 

Can be assigned independently or can accompany a^ module 
or other instruction method;^ The study^^ g\ii<ie intludes 
objectives , background information* procedures, and study 
questions. ^ 

W grade : . A student may withdraw from a class with- 
out a penalty grade at any time up'^to the ninth weeic of 
instruction. After this time the instructor may assign 
a- letter grade as appropriate. 

Assumptions and Limitations 

This study 'has applicability to the Life Science 
Division at Skyline College. Only the ^laboratory portion 
of "Man in a Biological World" was . evaluated. «Modifica- 
rtions therefore were based on evaluation of the laboratory. 
The limitations of this study also included ^he diffeTences 
in instrubtor methodology. Sections were .nojt :,taught by 
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the same ins tJiuc tor and enrollment reflected th{^ ihdividual 
ihstr-uctOr ' s poli(^ies .and presentations The nfe:terial 
presented ^in each section was different depending upon the 
instructor. The instructor f^r the Fall. 1977 section o£ 
"M^n in a Biological Worl>ii" did not teach this course 

during the previous ..semesters (Spring i975 through Spring ^ 

fc- '■' ^ •• , , ' . 'V . ^ 

1977) . , ' • * . ' ' 

The study sam'ple^ was an uncontrolled variable. , 
Students were assisted in their selectipn^of courses 
by coaJbiselors, but the sampling - of students *in general 
education courses was not subject to controls. 



It \y;as assumed for thi^ study that the student 

' ^ ' , , ■• ^ ■ - \ ' . ■ ' •• - ■ : 

groups in each class represented tl^ same distribution 
span in terms of their background ' in science courses, 
experience in college and grade point ^averages . 

It was also assumed that the (Conventional method 
of instruction was the reason for poor student achievement 

.in "Man in a Biological World." 

' ... 

Because students Were assisted in their scheduling 

of classes by counselors, there may have been some^ bi^s 

in the^ programming depending on the counselors' choice 

of instructors. Thi's may have influenced initial enroll- 

, ' ^ ' 

ment becaus'e the instructor during the semester under 

study had not taught the course previously. It was 

assumed however that the instructor had no effect /on 

retention during the Fall semester, v 
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The right t^/ learn is -^he goal seek 
in tjhe .twehty-firs't centur^. We want for 
^our ' children .§ range o£«i4earning opportun- 
•» /ities as broad as the u^jknown range 6£ their 
. -~ talents. We^want a le^arning environment - 
that nurtures th^ose talents • ^ 

Goodlad,. 1973 

The primary goal o£ comWnity colleges is to 

/ * / » ■ 

teach, and therefore the most effective in(structors and 
' teaching methods must be provided (Boyer', 1^75).^ However, 
"faculty members' . . . sometimes are not prepared' to teach 
in accorc|^nce with the unique 'philosophy ^of [ commuiiity 
college]. They may be academically inclined subject- 
matter specialists who think in terms of^ their dxn graduate- 
school experience" (Roueche, 1973) . /This can often b^e the 
case in the sciences. Conventional biology courses, tend 
to serve biologists. 

Dodge (1976) states that biological education has J 
^not kept pace with^ career training or the public's need 
to, understand biological^ pi/inciples . "As soci^ety becomes^ 



increasingly aware 
edge; on population 



of the influences of 'biological knowl- 
control , . disease , food production, 
environmental protection, and genetic regulation" non- 
biologists will be involved in making decisions requiring 
biological information (Dodge, 1976). 

- ; . . ' ■ . ' ' ■ ■ ■ ■ ■ 



The President's Comiiiission on Population 'Gro>rth 
(1^*^.^ has s>tated that the vast majority .o£ the people 

ne^' education to develop an understanding of population" 

' . ' . ■ ' ^ 

growth and distribtrtion. 'Kelley (1972) points out that 



education "must^ provide the knowledge ' that Kill help-indi- 
viduals JO understand the physi'cal world in which -man. 

; ;r / I . \ : . . ^ • 

lives . . . . ^ Exj^eriences should be prbvi^^^^ta acfc^uaint 
the learner with the" natural' resources o£ the world. . 

Science is not just to train professionals. Dodge 



:^r who needs a knowledge 



'(1976) refers to the social woiice 
pf nutrition -tfrfnd ^e lawyer who) needs to know medical 
terminology as "parabiologists . " And Bevan (1972) estates 
'that people need to know more of the pl^e^asure of observing 
the phenomena of nature. 

> ^ In classes for non-biology majors emphasis should » 
be placed on the students' ability to solve piro-blems' . 

I ^ ■ 

through inquiry and induction. Instead the conventional 

' ' ' ' > 

approach has been "to cram more and more facts into lecture 

■ ' ■ ■ ■ V ' ■ ' ^ 

(Kort^z and Cal^ley, 1974) . Material that is pertinent ' to • 

ff ■"*.?" , . ■ ■ ■ ■ 

the daily ^lives of these students 'should be included in 
lectures, not molecular formulae and *life cycles. For 
example, Degnan (1976) points out that Meiidelian genetics 
should be taught usinjg sickle cell anemia rather than 
sweet peas . ' • . - 



Gillis (1972) had .success in a computer science' 
class wherf he, began teaching how and why computers were 
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used ipstead o£ . attempting to -ti^in each student to become 
a computer technician. At Yale«Univer's"fty classi'cal 
biolo^ £oV--tro;i-scieitce .majors was replaced with, a social 
science-science course CGalston, 1972). Tl^is lecture-only 
course was an atteispt^ ta' teach subject matter that would 
have meaning to a|l citi'zens.' Galston^ (1972) is not confir 
denlj about tWfc success -o£ theVpufse because "o£ what^he 
sees as the inabilities o£ science,. teachers 'to deal with 
social , poli^tical 'and economic implicatiuns . - . ' 

Community colleges differ from the traditional, 
conc^t a^^college in .that "ever-yone"- can go to a, community 
co-Uege CRoueche, 1973)^. In' "this regard the st^^pents are . , 
different from ^raditibnal college students. In support ' 
of this difference, Trent and Medsker C1967) reported 
that 98 percent of first-time students did not complete 

a second year of college. 'Because th'e stuien%s are 

• ■ ; J ■ . 
different the traditional teaching methods are not* alwdys 

/ > . ^ r - ■ . ' ■ 

^the best CGiLlis, 1972) . 

^ ■ ^ ■ ' .-^ 

Bloo^ C1973) states V. . . 90 percent [of .the] 

stiidents can lea;rn what we haye to ;tea.ch them [andj our 

task is to find- strategies that Will ♦take individual 

differentes into consideration but will do s.o in a way 

as to promote the fullest development • of;" th^ andividuall " 

At present theTe is no agreement as ^tb the type- of instruc- 



tion that li test. Mager (1968) defines- teaching as 
clausing a ^tudent^^Q^use something and simultaneously 



create/a desire in t^e student' to learn mOre. v To accora-^^ 



plish this the instructor must inv^olve tne st|Lideni: (Whi€e, 
1977).. ^Learning enr^-individual -phenomenon resulting^^f rom 
strategically planned teaching methods- (Rqueche. and 
Her^rscher, 1970)^ ^ii^ shpul^b^ presented 

s>4quehtialfy sincegjiew capabilities^'^re based on prfeyiousx/,. 
leaT-ne^-capabil'iltiW.(Gagrie,"^7d>\ , ' ' ^ 

; Tra^iti^klly "all studerits "^are, .rf . . lodked into*^ 
step with^seY schedules V / [andi.'-^esta^pMd sequences ^^"^ 
and constraints" (Kormondy, 1971). Yet repeated'*re'search 
s^hows tha't learniiig is' individual , and geneticistj^ point 
out that one liuman being is distinctly (JiffereTit' ^tom 
another (Hardin, 1964).* Conventional instructii^n often 
does not involve the student nor does^ it acknowledge dif- 
ferences among students . Conventional dnstruct^on usually 
relies on teaching concepts or "rule and examples" and * 
not on .utili^^tian or "discdVery"* (Gagne ^arid Brown^ 1961)^ 
In 191^ Dewey stated that "teaching should bri^g ,^bout^* ^ 
expel(iences . " .Thus it is that .the "hands-on" concept 'in 
'biolog^^iaboratory courses can offer a practical learning 
exp^^iSn^^^^^^^^'tris the opinipn<'Of the author that the ; 
subject material presented in laboratory 'bourses needs ta 
^be va^ried from the traditional dissectionsi and X)bserva£ions, 
of prepared slides. An investigative laboratory develops 
students/ concerns for real issues. Edson states 
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that laborato.ry courses must break from the traditional 

sequence/of "cookbook" experiments, 

Meleca (1973) reports that the auto- tutorial' 

approach is a viable wa^ to teach biology to noh-science 

majors. He stated that biology instructors see these . 

students as "o^ther people's kids." In this study, students 

using auto-tutorial^ instruptiQn in a genetics sequence of 

General Biology s.cored significantly better than a control 

group using convent ion^ai*"**^^^ In Animal Biology/ 

auto- tutorial students scored better' than conventional 

students on immediate post-tests and a retention test 

administered, II weeks after completuO^V^f - course/ 

(RowSey and Mason,' 197S) . Students "receiving individu- ^ ^ 

alized instruction achieve better in problem solving then. 

conventional students (Everest, 1975,). Sturges and Grote 

(1976) .and Quick (1971) reported th^it students receiving 

auto- tutorial instruction and students receiving conven- 

tional instruction showed no difference in achievement. 

However, auto- tutorial instruction was cited by Sturges 

and Grobe (1976) , as having 'distinct advantages over 

1 conventional instruction. • 

Audio-tutorial instruction provide^s a means by 
which students can progress at their own leve>, 
of ability and motivation. It makes more effi- 
cient use of instructional and material resources 
and provides the instructor with more specific 
information about individual students . ^ ' 



Auto- tutorial instruction makes the instructor a *£acili- 
tator of learning rather than a disseminator of information 
(Glazer, 1974) . , . , ^ ^ 

'i 

Students come to 'General Biology classes with 
different cognitive skills and learning styles . Husband's 
(1972) approach to these students was to -use 54 mini- 
courses from which' students could choose their indivldua^l 
sequences. A similar approach at' Purdue University 
resulted in the auto- tutorial students^ performing the 
same as conventional students but "with more convenience" 
(Hechinger, 1970). Arnwine and Juby (1969) report higher 
grades for students in an experimental auto- tutorial ^ 
General Biology course than a control group:* % 

' Brewer (1974) used the auto-tutorial approach 
in Plant Anatomy and students were "virtually unanimous 
tjiat this particular audio-visual c^rse provides a 
superior atmosphere for effective learning." 

The courise, "Man in a Biosphere," at Mt. Wachusett 
Community Colle^ (Gardner, Massachusetts) has been taught 
thtough auto- tutorial instruction. After five years of 
using this appro^ach the cumulative student evaluation 
shows 95, percent of the students preferring the auto- 
tutorial method [to scheduled lectures. Ninety-thr,ee per- 
cent of the students agreed that the twb discussion hours 
each week in addition t^ the auto-tutorial assignments 
were valuable (Ballou and Filteau, 1971). • 



O^Conner and Peck (1977) suggest a need to offer 
^alteri^ate learning resources for the- many different students 
attending community colleges. 

The auto-tutorial method has the following advan- 
tages over conventional instruction for the students 
(Craeger and Murray, 197 

1. students are more involved in their'^ own 
learning. ^ ^ . 

2. The individual is in control of his/her own 
rate of progress. 

3. The student does not have to cover material 
with which s/he is already familiar.' 

4. The student is responsible for his/her 04^n 
learning. — 

5. A student may enroll in part . of a course iand 
study those auto- tutorial modules^that are applicable to 
his/her goals . 

A common misconception is that auto -tutorial 
instruction is a "lonely learning" experience (House, 
1977). Lowars (1970) and Sparks (197i) claim that this ^ 
is not tfne because' the major professor voice as recorded 
establishes . a one-to-one situation, and the student is 
an active participant in his/her learning. It is also 
important to jnention €hat the machines are under the 
student's* control and are used at the .student *s conven- 
ience. Richason (1970) ^reports that two-thirdis of his 



students did not report A loss of personal cohstact. 
Wenrich (1971) at the College of San Mateo showecl that 
personal cpntact received ^/students in individualized 
instruction improved the students' attitudes and retention 
in college. The technology provides an "infinitely patieat' 
instructor and a non-competitive envirofnment where the 
only object is to learn, no n^utter how long it takes^' 

M • •■ 

(•Douglas, 1976). Furthetmolre he contends that the, students 

who succeed develop self -discipline (May,. 1977). 

Craeger and 'Murray (1971) list the following 

> 

advantages of the auto -tutorial method for the instructsors . 

1. The instructor can organize sequences of 
experiences. . 4^ ' 

2. The instructor can focus on a student's 
deficiencies. In a modular^ Microbiology course at Antelope 
Valley College (Lancastor, California) extra teacher time 
is spent on basic laboratory techniques for students who 
are^underprepared (^ootlick, 1976). * 

3. * Assessments of student' progress are more " 
easily made . . 

^ 4. The routine aspects of instruction are 
minimized. ^ 

5. Auto- tutorial_modules can be produced by 
different instructors within the department thus taking 

r 

advantage of their expertise. 
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Even in studies where no differences in achievement 



between auto-tutorial and conventional instruction were 

evidenced a positive chang'e in student attitude resulting 

from auto-tutori^l instruction was reported (Himes, 1971^ 

and Gunter , 1973) . 

Keller (1968) introduced a pei;'sonali2ed system 

of instruction with the following statement. 

This is a course through whpich you may move, from 

start to finish', at your own pace. Yoil will not 

be held back by other students or forced to go 

ahead until you ar;e. ready. At best, y^u may meet 

all the course requirements in less tittle than 

one semester; at worst, you Tnay not complete^ the 

job within that time. How fast is up» to youv • . . \ 

In a conventional course the student cannot retrieve 
information disseminated while s/he was not paying atten- 
tion CPostlethwait, Novak and Murray, 1972). . Adcock and • 
Mangan (1970) state that student inattention is conscious 
and proportional to the lack of stimulation. They report 
that visual and tactile stimuli encourage attention, - 



Thes.e -stimuli are not provided in lecture. Audid^ is the 

s the least desirable as 



majoib stimulus in .lectj^x^ - ^nd' i 

^h<).wii^'W/^^ McEw6n '^(1976) . Audio plus print 

^ ^\; :'-^.c.^.;-v' ■■■■ ^ -y ■■■■■ ■ ^ 

s1>in#la*.r^svltr student recall (Nasser and 

TdC^v/i^n^^^^ has demonstrated that ' 

combined media increase the student's ability to discrim- 
inate among the information provided. 
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It has been demonstrated that the first ten minutes 
of a lecture^ are the most important (Trohanis, 1975) . 
Burns^ has shown that student re(^all is best for facts 
presented during the first lOrminute period and recall 
falls off proportionally after the initial 10 minutes • 
This then suggests that short instructional units would 
facilitate student learning better than 50-minute fectiires/ 

According to Hilgard and Bower (1966) auto- tutprial 
instruction should include the' following elements of 
cognitive theory. ' 

1. Structure exercises so that the students seek ^ 
information • to solve a problem. ' "^ -^ ' 

2. Sequence laboratory activities to take small 
whole units and build to more complex units. 

3. Objectives of the learning units that are, 

^ ■ ■ ^ . .. ■ 

concepts and not lists of facts. ^ 

4. Immediate testing Va'nd grading to inform the 
students of their progress . ^ \ ^ 

5. Statement of goals ^regarding mastery of the \: 
material. Have ^ptiorial A and: B'grade^ assignments 
available . 

6. Discussion groups to facilitate student-teacher 
interaction. Divergent thinking and innovative ideas may .^^ 
result from the discuss^ions . 



Statement made by R. Burns, Professor of Botany, 
in a lecture' ("Attention, Medifi, and Multi- Image Presenta- 
tions") presented at Stanford University, March 11, 1977. 
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Cross^^976) cites the auto- tutorial method as 
a way o£-aehrieving mastery... Six criteria essehtial for 
good learning are met by the auto-tutorial approach 
(Postlethwait , Novak and Mulfray, 1972). 

1. The student can regulate the amount of 
repetition to suit his/her needs. 

2. the student can study at times when s/he can , 
concentrate fully on the subject. 

3. The learning activities can be planned 
sequentially so that th^ .student has ma^stered the appro- 
priate backgrouijd infprmation. ' . ' 

. 4. The size of the learning unit can be adjusted 
by the student. Auto-tutoriaJ. systems permit moderate . 
, self spacing and students can adjust the number, of units 
studied in a time period. 

5. Auto- tutorial systems employ many forms of 

'•■ H ' 

communication : audio-visual, printed and hands-ori. 

6. Auto-tutorial systems provide an integrated / 
approach* involyj.ng various activities that 'result in a 
synergistic' effect . / . . 

Postlethwait . in 1973 (Post^lethwait and Russel,' 
1973) stated that auto- tutorial instruction allows each 
student to proceed at his/her own rate; to skip any portion 
as long as s/he can demonstrate mastery of the. ob j ectives 
and to repeat portions as oft'^en as' necessary . However, 
Postlethwait has recently modified thi? statement. Based 



on- more recent work he does not support students/ proceeding 
entirely at their own rate. An assignment is avK^ilable ^ 
.for a'set period of . time (usually one week). The^tudent 

can work' on"^ the assignment as mu<!h as necessary for mastery 

2 ^ 
during that^week. , ^ 

^ Learnirfg occurs through three basic modes: disci- 
pline, problem and experience (Milt^, 1^72) . The students 
perform or experience some activity to solve the problem. 
The problem is to master the course objectives.. Milton 

defines the discipline as enrolling in a course. Disci- 

' ■ ' \ 
pline can also be defined in terms of studenr motivation 

and perseverance. Many inMi^uctors reserve a p'ercejiiage 

of their grading standards to assess student participatrion, 

laboratory technique and attendance. Subjective grading . 

policies are difficult to justify to the student and often 

are "unfair." A student's interest, motivation and perse- 

"^verance can be quantitatively assessed if the student ' j, 

spends five hours on a 50 minute auto- tutorial les§3p. 

Brewer ' (1974) states^that stude^jits ^ dCKsp^nd f ive to seven 

hours on a 50 minut^^ape, frequently stopping; the tape 

to carry out a related practical observation. In an 

auto-tutorial geography course, Richason (1970) showed 

that the amount of time spent on the auto- tutorial lessons 

was proportional to the grade achieved by the ^student. 



2 ■ 
Statement by S. N. Postlethwait , Professor of 
Botany, in Chautauqua Course, Stanford University, March 11, 
1977. 



Sjtudents earning a grade .o£ A spent^46 percent more, time 
than students receiving an F. Wallach (1976) states that 
instructors should not rely on test, scores o£ students but 
op professional competencies. Professional competencies 
are rated subjectively in a traditional instructional 
format. Auto-tutorial methods provide objective criteria 
for evaluating student performance and motivfikjtion. 




" PROCElmRES AND METHODOLOGIES 
•'Man in a Biological Woxld" Was scheduled with 

■ : ■ ■ i. • . ''^ 

three lecture hours and laboratory "By Arrangejfnent" during 
the Fall 1977 semester . The laboratory was open for 
studenj, use 18 hours each week. The students coflnpleted . 
one minicourse each week. . Each student spent mount 
o£ time personally required complete each min^ourse. 
Students attended three one-hour lecture/discus'sion periods 
each weel^. The l^Qture/discussipn was in a coixVe.ntional 
format. An effort was made to coordinate the. lecture with 
the current laboratory assignment, ^ 

Development of the; Minicourses -.^ 

' » ^ ■ ■ ' . '• ' , ■■ 

The minicourses were- prepared following an outline. 

by J^urray (1971). pffray suggests that eacli minicourse 

consist -of (1) . statement of purpose, (2) instructional; • 

objectives, (3) necessary materials , (V^-^^g^quential 

(5) rela:ted experiences , (6) evaluative post-test and 

(7) assessment of the minicourse. The format for each 

minicourse developed/for "Man in a Biological World" was] 

1. A four to 20 page printed study guide. 

2. A slide-tape module consisting of approximatejly 

■ '■ . ■ ' <- ■ ' 

65 color transparencies and a 30 minute cassette tape. 



. ' 3. Laboratory e/cperiments performed by the 
* students* 

4. A Grade Option Activity (GOA) to.be completed 
by| students working for a grade of A or jB. The GOA was 

a related experiment designed, to pi;ovide the student with 
more advanced conceptual material. ! ' 

5. A 15, point objec^ve post-test. 

6. A miniCourse evaluation (see Appendix I). 
Laboratory handouts for 15 topics covered in ''Man 



' i^ a Biological World" laboratory weire ,availat|le. These 

were the handouts previously usjed in^tnis. course (Spring 

1-975 through Spring 1977). The laboratory experiments 

were evaluated by students at the end of the Spring 1977 

semester (see Appendix IJ) . The responses to the evala- 

ation are included in Appendix II-A. Table 1 shows the 

responses td two of the questions on the.^course ewluation. 

The responses indicated that s^me lo^ th^ laboratory exer- 

jciies did not have sufficient activities. Each laboratory 

.: - ^ ■ ^ ■ ■ ♦ - ■ ■' 

Exercise was performed by student assistants ,on a trial 

basis. Related exercises were consolidated in a single 

mihicourse. This left 13 laboratory exercises for a 

.*"••.! • V ' ■ • ■ ' ' i . 

sixteen week course. Three . minicourses were developed 
de novo . A lisit of the minicourses is included in 
Appendix III. ^ 



.Tabie 1. Student responses to quejstioris #6 and #1(3' on 
the course evaluation (Spring 1977) ^ Data expressed in 
percentages. • J 



Question #6 ; ^ 

Aifiount ot work> required 

in lab : 

A--too little 
. B--appropriate 

G--too much * 



Question #10 ; 
: Labs . relevant to my 



interests 



A 
S5 



^gree 
42 



B 

60 



C 



Neither 
24 




ree 



A script and storyboard were prepared for each 
niinicour^e. Color transparanci\ss were taken to illustrate 
the matelrial covered in the laboratory exercise.. Each 
module included approximately 65 35-mm cplor tfansparancies 
The audio portion of the module was tecarded on ca3sette 
tape and electronically synchronized with the color trans- 
parancies. The study guide and' post- tjest wexe written,. 



/ Computer-^ssisted-ijistruttibh was 4ri96rporated 

' ' - ■ 3 

into three o£ the. minicourses. Computer simulations 

were used^. as augmentations for these, laboratory exercises . 

Four field trips were included^ in the course. The 

field trips' were assigned as minicduyses. Each field trip 

was scheduled for three different times to accomodate the 

various students' schedules. One field trip, Oajl:land 



Huntington IJ Programs. Digital ^quiplnerit Corpor- 
ation, Mayriard, Massachusetts. - 



Jo 




Museum, did. not' include a slide-tape module, posf-test or 
evaluation. • XHis field trip was held during the last week . 
semester, , 

Open - L ab o r a t o f y ' ' * - . 

One minicouxse was assigned on Monday; the experi- 
ment, study guide and post-rest were due on the following 
Monday. Student's spent as much or as little time in the 
laboratory as they requirexi. The laboratory was available^ 
for the students ^.8 hours durin^g the week. Each student 
signed into and out of the laljoratory oii a time card at 
.the door. Students could obtaiji the study guide "one week . 
in advance . ' • . 

After readiilg the study guide , the students watched 
the module. The module was set up on a portable carrel* 
in the back of the laboratory. The carrel is shown in 
Figure 1. Two^ carrels were used, each carrelxhad four 
sets^of headphones fpr multiple use.^ The laboratory format 
is illustrated in Appendix IV. ' 

A student assistant was present in .the laboratory, 
at all times to help, with experiments ; answer questions 
and administer post-tes\s. An instructor was available 
either in the la^boratory or an adjacent office. ^ 

Materials and rer^ences for: the experiments were 
loca^ted thjroughout the laboratory. Students were also 
responsible for materials presented as demonstrations 
the laboratory. , 
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After completing the Experiment and all o£ the 
* ■ « , 

questions in the study guide, the students turned in the 

■ ■ / . ■ ■ . ' ■ . • - 

stud^ guide and t09.k the post- test. The post-test was 

immediately scored and returned to the student. The 

student then' completed a minicourse evaluation. 

Collection of Data 

Students enrolled in classes through the second 

week of instruction. Students could also drop classes 

during this time without a W grade appearing^ on their 

records. Enrollment data at the beginning of the semester 

was not accurate because of the flux of students between^ 

classes. -The number of students enrolled at the secojid 

census dat.e''^(ninth week of instruction) was chosen as the 

/"^ ' , ^ • • 

initial renrollment for this study. College . regulations ^ 

>' ' ✓ ■ ' 

prohibit., students' from enrolling in classes at thi§ time; 
' ^ / . ■ \ ^ ■ ■ .' 

they ban withdraw after this time at the instructor's • 

discretion. , ' * 

Erbxollment in "M^n in a Biological World'* and 

final graces for students in "Man -in a Biological^orld*' 

between Spring 1975 and Spring 1977 were <7tjtatllecl frojn.the 

Registrar's Office (see Appendix V). The number ,of stu-. 

dents withdrawing after the ninth week of instruction was 

also obtained from the Regi^traT (see Appendix V) . 

N , Student scores on. study guides, post-tests and 

* ft 

thre'e examinations were used to determine final grades for 
the Fall 1977 tlass. - 
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A summative /Student evaluation of the laboratory 
pbrtion o£ "Man in .a Biological World" was taken. at the 
end o£ the Spring 1977 semester. The Fall 1977 students 
completed the same summative evaluation (see Appendix II). 

The numbpr of hours eaq^ student spent in the 
laboratory was recorded student time cards. 

Treatment of Data 

Chi Square was used on the initial enrollment 
to compare each semester from Spring 1975 through Fall 
i97 7 . v.The jexpected enrollments for each semester were * ^ 
used as the expected frequencies for this test. 

The a-ttrition rate for each semester was calculated 
by dividing the number of students who withdrew after the 
ninth week of instruction by the initial enrollment. A 
two sample test of population proportions w^s used to 
compare the attrition rates using conventional instruction 
and auto-tutorial instruction. The average attrition 
rate for "Man in a Biological World" using^ conventional 
-instruction (Spring 1975 through Spring 1977) wa,s compared ^ 
to the attrition rate during the Fall 1977 semester (auto- 
tutorial instruction) . ; , 

The enrollment' and attrition for each semester 
(Spring 1975 through Fall 1977) were illustrated in graph 
form (see Figure 2) . 

0 ' ■ , .r^^ 
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Chi Square was performed to compare the final 
grades of^Wtudents receiving conventional instruction 
in "Man in^Biological World" (Sprinjg 1975 through Spring 
1977) a,nd students receiving autb-tutorial instruction 

(Fall 1977). The expected frequencies for final grades 

■ \ ■ 

were skewed to the right towards grades of A and B. This 

was done because few grades of D and £ were given during 

any semester of "Man in a Biological Wprld. ". Therefore 

the g^rades were not randomly distributed over a bell- 

•sharped curve. 

• ' , ■ ■ •■■ . » 

The final grades received by students in "Man in 

a Biological World" ;were illustrated in a graph (see 

Figure 3) to compare grades received during each semester. 

A ... . } ■ 

The average grades given to students receiving conventional 

instruction were compared to the grades received b>^ auto- 

■ \ • 

tutorial students in a graph in Figure 4. The grade point 
averages for conventional students and auto-tutorial\ stu- 
dents were calculated. The grade point average was calcu- 
lated using the following system \ 
A = 4 points- . D = 1 point 

B = 3 -points , F = 0 points '\ 

C = 2 points _ " 

The class grade point average (GPA) was calculated by this 
formula with "N" equalling the number of students receiving 
final grades / 

GPA = 4(#A) ^ 3(#B) 4- 2(#C) ^ 1(#D)' 
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The grade point averages for conventional students and 

the autd-^tutorial .class were calculated. ' 

\ -'^ ' \ ^ .. ' ■ ^ ■ . .. ^' ■ ' 

• ^The evei*age scores achieved on study guides, post 

•' * -V , '■ • <■ 

) . 

tests and laboratory totals (study guide + post-test)' 
were calculated for each minicourse used during the Fall 
1977 semester. The average Scores were illustrated in . 
a bar-graph in Figure 5. A score o£ 70 percent or above 
on the study guide, post-test or laboratory to^l was , 
established as acceptable achievement for the purposes 
o£ evaluating student performance on each minicourse. 
Although .there are variations , in the grading systems and 
policies used by different instructors, all instructors 
in "Man in a Biological World" include 7f) percent in the 
C range. 

--^ Student^responses on the course and minicourse 
evaluations were talliedi To interpret the student 
responses on the evaluations, 67 percent of the students 
stating that they "Agree" or "Disag:f ee" on a particular 
item was established as significant. Sixty-seven percent 
is a clear majority with students iri agreement two- to-one 

A bar-graph was used to represent the comparison 
between Xhe student responses to questions #7 and #8 on 
the course evaluation for the Spring, 1977 and Fall 1977 , 
semesters (see Figure 6) . 

The students* responses on the minicourse evalua- 
tion^ wer*^ tillied. The responses- to questions #8, #9 



and #10 were graphed with the scores received for each 
minicourse in Figure 7. 

The responses to question #12sO]^ the course 
evaluation were illustrated in a graph comparing Spring 
1977 and Fall 1977 responses (see Figure 8). 

. The number o£ hours per week each stu.dent;spent 
in the laboratory was calculated using information from 
^the time cards. The average time spent on each minicourse 
wa^ calculated. ^T^is was compared with the three -hour 
laboratory period ysed during previous semesters by a 
two sample test of population proportions. 

The number of^ hours per week spent^ in the labora- 
tory was compared with the' final graces received by the 
students in Table 2: The number of hours per student 
per week was determined and the average determined for 
students receiving grades of A, B, C, D and £. The 
Spearman- Rank order correlation was used to compare 
final grades with the amount. of time spent in the 
laboratory. A comparison was made between the time spent 
in the laboratory by auto-tutorial students and the time 
spent by conventional students and the final grades that 
they received. 

A graph (see Figure 9) was used to compare t:he 
laboratory total score and the actual number of hours 
(time cards) spent in the laboratory and thfe number of 
hours reported by theu^s^udents on the minicourse 
evaluation. 



The student responses on the minicourse evaluations 
were aggregated into major categories, i.e., objectives, 
study guide, audio and visual (see Table 3) • 

A bar-graph (see Figure 10) presents the' comparison 
o£ the' final course evaluation o£ ^he Spring 1977 and Fall 
1977 students. ^ 

The laboratory exercises w^re ranked by the 
students during the Spring 1977 seme§ter. Finally the 
exercises from the students' most to least favorite were 
listed. The minicourses were treated /in a similar manner 
£or the Fall 1977 semester. 



FINDINGS • • . 

The enrollment and grades for all sections of 

"Man in a Biological World" Jrom Spring 1975 through Fall 

1977 are included in Appendix V/ Conventional instructioli 

A. 

was used for SpriTfg 1975 through Spring * 1977 classes and 
'individualized instruction was used during the Fall 1977, 

During the Fall 1977 semester enrollment in "Man * 
in a Biological World" was 72 percent of the expected 
enrollment compared to an averagl enrollment of 44 percent 
during previous semesters. Thiet initial enrollment is 
illustrated in Figure 2. Chi Square was used with the 
initial enrollment data. The results show a significant * 
difference between the Fall 1977 enrollment and ^that of - 
previous semesters at a 5 percent level of significance. 
It was assumed for the expected frequencies^ that the 
expected enrollments for "Man in a Biological World" 
should have been achieved over the five semester period. 

These results indicate that the laboratory, 
scheduled "By Arrangement" was desirable for student's. 
They did not have to commit a three-hour block of time - 
for a conventional 'laboratory course which presents a 
less 'flexible schedule, thus preventing a student. from 
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enrolling in ,as many as threeslecture-only courses.. 
Counselors ^at Skyline" College report that whfen presented 
with this choice, students, prefer to take the lecture- 
only courseis^. 

Student Performance 

Hypothesis #1 : . "Individualized instruction has 
noj^S^fect on initial enrollment in 'Man in a Biological 
World'" was rejected. An al^ternate hypothesis was accepted 
individualized instruction had a positive effect on initial 
enrollment in "Man in a Biological World," Thus it cati \ 
be assumg^d' that individualized instruction allows more 
students to fulfill their general education requirements 
with a laboratory life science course; 

, The attrition rate during the Fall 1977 semester 
was S percent. An average of 27 percent of the students 
' enrolled during previous semesters withdrew prior to th.e 
final examination. There wete no differences in 'the 
withdrawal procedures of the instructors during each of 
these semesters. The attrition rate for. each semester 
is shown in Figure 2. A two sample test of population 
proportions showed that a significant ' difference (at 0.05 
level of significance) existed between, the attrition rate 
of Fall 1977 and previous sem^^ters. X- 

Hypothesis #2 : "Individualized instruction has 
no effect on the attrition rate in 'Man in a Biological 
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Sp75 



F75 



Sp76 F7€j.. 
Semester 



Sp77 



F77 



\ 



Figure 2, 



A comparison o£ the initial enrollment and the' 
attrition rate in "Man in a Biological World*' 
using conventional instruction (Spri-ng 1975 - 
Spring 1977) ,and individualized instruction 
(Fall 1977). 

■ ' ' ' / • 
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World'" was rejected. The .alternate hyi^bthesis was n 
accepted: Individualized insjtruction increases the reten,^- 
tion of^^tudents in *'Man a Biological World." ^ ^ ^ 

, ^The 95 percent retention o£ students receiving 
individualized instructioh is attributed t^T the following 
factors . ;^ 

1. Students^feeling they could succeed because-/ 



they were given sufficient time and opportunity to complete 

/ 



each minicourse. - . 



" ?i> 2. Students liking' being responsible for the'ir 

' . ^ ■ ' ' " ' . ' . • ■ 

own learning and thus , being motivated>. . 

3, , Students finding miriicourses "interesting** ^ 
and a stiiftulus to continue in_the course. 
-^•^ ' " TT^^inal grades received by student^ in *'Man in 
4 "a ^Biological World" are shown in Figute 3. The average 
' l ^ grade distributions using conventional instruction and 

^4 individualized instruction are compared in Figure 4- 

•/\"^^ There were more A, D and F grades given to students: 

. receiviiig individualized 'instruction. Ghi Square per- ^ 

/ • ■ ■ . ' ' (' 

forme~d on the. grades, received by students in , "Man in ^ 

a;3^1ogical WorldV between. Spring 1975 and Fall 1977 

shoi|ed that there was a significant difference between 



conl&'entional and. auto-tutorial^tudents at the 5 percent 
level of significance. Expected frequencies used in Chi 
Square were skewed to the right towards hi-gher grades.^ 
The expected frequencies employed in this test were 



50 ^ 




■ r. 



r- 



2.0 percent A grades, 30 percent B's, 40 percent C^s, 
10 percent D's and 0 percent £Vs. This was done to 
compensate for the high percentage of A's, B's and C's 
given in "Man in a Biological World" during the six' 
semesters . ^ 

Hypothesis #5 : Individualized instruction does 
not affect student achievement in 'Man in a Biological 
World'" was' rejected. The alternate hypothesis thal^ 
individualized instruction 'imp roves student achievement 
in "Man in a Biological Wprld" was acceptejd. ° % 

It should be noted that certain students appear 
to have done poorly with au^o- tu'^rral instruction. This 



may be attributed t<| lack of self -motivation. Two students 

who received a grade Qf^F^ du^^ing the Fall 1977 semester' 

did npt complete all of' the ininicourses . They did not, 

spend time in the laboratory. ^ 

The grade poiAt average in "Man in a biological 

World" using conventional instruction was. 2.6. Students. 

receivj-rig - individualized instruction had a class grade 

point average of 2.7. [ - . 

/ The average student score on the weekly minicourses 

waV 76.5 percent. This had been designated as successful 
^ J" .. ■ ■ . ... ^ ^ 

acKievement . There were -^no comparable' data available 

from previoiis semesters as studentst-wer^ not required to 



emesters as studentst-were nor reqi 
ides for grading. Further, labors 



submit study guides for J[rading. Further, laboratory 
post- tests were not a^Mtflistered at this time.- The average 



sQore on the study guides for 15 miniCoursesNwas ^ 82 . 
percent 'and' the average score on 15 post-tests was 6j6.7^ 
percent. The bar-graph in Figure 5 shows the studyjguide 
and post--test scores for each minicourse; The thilM 
line is the laboratory total (study gtiide + post-t^sty. . 
With the exception of the first miriicour'se , the post-test 
scores »^ere lower, than the study. guide scores. The role . 
of student complacency on the post-tests is unknown. The 
question could b^ asked: "Did they study harder for the 
fi'rst post-test because they did ncJt know what to expett?^ 
Students general]^ expressed anxiety about having a post- 
test the first week of the s erne s t^er they were not used 
to being tested so soon. There was no penalty for per.- 

' \ ^ ' . . \ 

forming poorly oh the post-test-s and the students could \ 

- "> 

proceed wi^h further minicourses regardless of their 
last score. The only requirement was that the jpost^test 
must be taken prior to the deadline ^or submitMng .said 
minicours^Ss^ 

The results :of the final course evaluations are 
summarized in Appendix II. The' responses^ to question #7- 
and #8 are shown in the bar-graph in Figure 6. / Question 
#7 asked the students fo ratev the m^inicourses . The 

students receiving irijiividualized instructipri rated the 

• r ' . ' 1 • ■ ■ • 

laboratory exercises 15 percent higher than , the students 

receiving conventional instr^^ftion (Spring] 1.977) . The 

•Study guides used in the laboratory exercises were 
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'Figure 5. Comparison of average class scores' on each mlnicourse 
. (Fall 1977>. i ; . , . . 
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essentially the same for both semesters. The only modifi- 

cations made in the study guides were clarifications o£ 

lirocedures that were necessary for students to work 

independently. Lists o£ materials and detailed outlinje.s 

o£ procedures were' added. A page for recording data and 

answering question"^ ,^was also added. - The data and questions 

directed^the stu^nts' attention toward particular events 

during their experimentation. This also provided objective 

criteria for grading the study guides. 

^ Students were asked to respond to tire statement 

"The labs were stimulating" in question #8. Their 

responses are also shown in Figure 6. The auto- tutorial^v 

students rated the laboratory exercises 9. .4 percent higher 

than did the conventional students.. These -evaluations 

suggest that the students respond favorably toward indi- 
go 

vidualized instruction. These data indicate that the 
students may prefer to be in charge of their ow^ educa- 
tional experiences. The results indicate /that the students 
were more stimulated by the method than by the subject 
since the Subject was the same for both s^eij^sters*. 

There was no apparent correlation betweei) mini- 
cours^ that the students rated as relevant , stimulating 
or organized and their scores on that minicourse. A 
comparison of stud^ts' scores and evaluations , is , made 
in Figure 7. ' . 
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Question 



Figure 6. Comparisons o£ Spring .1977 and Fall 1977 
student evaluation. Question 7: Overall 
evalua:iion o£ lab . exercises : X - excellent ; 
B - good; C - average; D - below average; 
E - poor. Question 8: Found labs, stimu- 
lating. . 
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Figure 7. 
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'Comparison of average scores on minicour^es and student evaluations of 
minicourses) (Fall 1977). 
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HypotH^sis #4 : ^'Students in '^an in a Biological, 
World' were indif ferent toward individualized instruction" ; 
was rejected due to the information obtained in the course 
evaluation. Clearly the^ found the ^ laboratory exe'^rcises ^ 
^ore stimulating and of overall better quality with 
individualized instruction as ' shown in their responses 
to questions #7 and #8. This qualitative evidence suggests 
that the students we^e not indifferent. However,- responses 
to question #12* are not clear as to whether students 
prefer individualized or conventional instruction. 

Question #12 asked the students whether they 
prefer a scheduled three hour laboratory or individualized 
instruction. The responses -to this question are illus- 
trated in Figure 8. It was asslJm^d that the students 
in each group had no prior experience with the other mode 
of instruction which meant that they could not understand 
thei question. The. students receiving conventional instruc- 
tl-OTnXs;t^ted tha:t they preferTred this* metht^d . ^ Because of 



. .. . . ..... . . . _ 



their unf amiliarity' with individualized\ instruction it 
could be assumed that - they, thought they would just to to 
the laboratory with the -study guides as they were prepared 
for use in a conventional laboratory^ where an ifistructor 
^lea'ds -them^through, the* experiment. Responses from students 
receiving individualized instruction were ^*59 percent 
preferring a scheduled three hour laboratory and 45 percent 
preferring individualized instruction. An A or B student 
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Figure 8. Comparison o£ auto- tutorial and conven- 
tional students' responses to q.uestion 1 
Would li^e to do the lab. exercises 
during a scheduled 3-hours lab. period 
rather than independently. 




who ' spent more than three hours in the laboratory- could 
havj^ been responding to the time factor 'in the question. 
Such a student , would be indicating that three hours are 
pref^rj^ftbOj^ to six hours rather than responding- to the 

type o£ instruction. According ta*^a first-day question- 

' • ■ ' . . ' "» ' . 

laaire, students in "Man in a Biological World" had ha?l 
no prior college laboratory experience and did not. Iqiow 
from experience what a scheduled laboratory was andf\, 
therefore thfe judgement required in question #12 could' 
*be. less valid. ' — ^ 
•Studi^nts receiving conventional instruction in 

in a Biological World" wpre permitted to spend no., 

f ' ' ^ ■ ■ . . . 

["Idnger than three hours a week in the laboratory. Howeve 

less than three hours was permissable. In this group 

some students (Somple^^d the assigned exercise and others 

left before ^hey .had completed the assignment. 

The tijne "spent in the laboratory by students 

• • . . . ' I. 

receiving individualized instruction- is listed in Table 2 

' ' ft ' * 

The average time per weel^ was 3.7 hours per students 
Students receiving^grades of A, B and C spent more than 
three hours in the laboratory each week; the average of 
these students was 4.6 hours. Students appeared to ^- . 
expahd into the available time rather than efficiently 
completing the assigned exercises^.. . However , better V 
achievement, was demonstrated with individualized instruc- 
tion as was discussed ^bove. 




^ ' ■ ^ Si- 

Table 2, Comparison of time spent in the laboratory. - 
and final grades, \ ^. 

Average Number, o£ Average Hours Per Weelc 
Grade Hours per Week C or Better 

per Student- Students 



, A 
. B 
C 

. D 

Average 



-S.6 
3.9 
4.-2 
2.5 
2.3 

3.7 



\ 



4.6 



/ 



V 



Figur^e 9 oompar«es the time spent on each mini- - 
course as recorded on the time cards with -the hours 
reported by the. students on the minicourse evaluations. 
Students signed into and out of the laboratory on' time ^ . 
'cards. The time cards were a record of the time actually 
spent in the laboratory. Students were asked to report 
the number of hours spent on a minicourse on the evaluation, 
In general > the students spent more tipie in the laboratory 
than they reported on the minicourse evaluation. They 
spent ^time in the laboratory studying or discussing their 

results with other students and did not ,record this as . 

* ■. ■ * • " ' . . " 

actual time spent working pri /the exercise. . 

Hypothesis #5 ndividualized instruction does 

not affect the length of time students- spend in the 
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Figure 9. .Comparison of scores on minicpursesl with time spent on each minicourse. 
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lab©ratory" ifas rejected. Students receiving individur 

. ../ ■■jl... . : . - . . .: ..' ... . ,. . :. . . ■ 

al^zed instruction increased their time spent in. the 
laboratory.* Auto- tutorial students spent significantly 
more timeiJ^Ln the vlaboratory 'as s^own by a two sample 
test of population, proportions^'at a 5 percent level of . 

significance. , . 

> • j ^' ■ ■ ' ' 

Hypothesis ^#6 : "Final grad^, are not proportional 

, J ■ • . 

to the length of time spent in, the laboratory'- was rejected. 
Students receiving grades of A, B and C spent more than 
thre^ hours in th^ laboratory; whereas students receiving 
' D's and F's spent less than three hours in the laboratory. 
There is a correlation at a 5 percent level of significance 
between time spent in the laboratory and fimal * grades 

us^ng,. the Spearman-Rank order correlation.- 

' \ . ■ ' ■ ' ' - . ' . • ■ 

■ - , I . ' - . A. • 

Minicourses 1 

Results of the minicourse evalualjions are included^ 
in Appendix I. The results are summarized in, Table 3. 
The student evaluations' were used to improve subsequent 
minicourses. Each minicourse was produced during the 

/Fall 1977 and completed 7 to 10 days before the students 

■ » ■ ■ f 

^ v^fe'-to use it. The students' evaluations were .taken 
into consideration for the next minicourse, to be produced. 
, Hypothesis #7 : . "The stated objectives. were not 

^ achieved" was rejected. The alternate hypothesis that , 
the stated objectives were achieved was accepted. Ques- 
tions one through three on the minicourse evaluation' 

• • ■ ^ ■ \ . • 

^ '■ ■ -. . . ■ 
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Table 3. Summary o£ student responses on minicourse 
evaluations . n - 



. .^Statement 



Percentage 
Agree* 



Hours* 



3, 
4, 
5, 
6. 
7, 
8, 



Objectives were- clearly stated 
and achieved. , 

Audio was clear and ^easy to 
follow. . 

Study guide was clear. 

Visyals were effedtive. 

Minicourse was stimulating. 

Minicourse was organized. 

Minicourse was relevant. 

Time spent on minicourse ^ . 



90.0 

68.6 

80.5 

79.6 

65.4- 

86.1 

86.1 



4.0O 



, *These figures are averages of all the responses 
tp a^J:%'Of *he minicourses. Data were taken from 'the 
evaluation results', in Appendix I. 



related to . the objectives , l^nety percent^of the students 
agreed that the objectives were cleiarly stated and '* 
achieved. - 

Hypothesis. #8 ; "The audio presentation was 
unclear" was ' accepted. ^ Questions four- through eight on 
the minicourse evaluation related to* the audro pteseutatibn 
o£ the mQdule; Only 68(^6 percent o£ the students agreed, 

^ , ■ > /-. . • • 

that the audio was clear and easy to follow. Three 
persons recorded the different minicourses . No one ^ 
individual was rdtexi-high dr low ty .the students. The 
raudio portion of. the following" minicourses were each \ 
recorded by a different person. / \ 

^ Percentage 
* Minicourse v » Afe^efe ^ 

Plant Community Field ' Trip ' ' 61.0^ \ 

Experimenting with the ^Scientific Method .60.9 - 

Interti4al Field Trip r ^ 63.-3 

It would appear^hat, tfiie subject matter- was not the reason' 

for poor audio evaluations bpcause Plant Community and 

Intertidal were* rated by the students as the overall b^est 

minicourse^and- th^ir favorite ^opics (seeP'Appendi'Jc 11) 

and. were rated low 6i\. audio (|uali.ty. ' 

The playbacIT recorders , used in the laboratory 

are rated "student grade'* ^and a definite diffejfence in 

quality was noted between these machines an4^those. designed 

for technical production. The students are accustomed to - 

eight-track stereophonic sound systems. ^The question 'then - 



, arises: ^were students responding to the difference in 
quali1?)f in the monaural playback recorders in the ' 

— • . ^ ■ ■ ' ^. • : • 

laboratory? 

Hypothesis #9 : ^ **The study guides were not effec- 
tive" was rejected. Eighty percent of "the students agreed 
"tJ^Kt the study guides were clear. The alternate hypotl^esi&: 
The study guides were effective was accepted. 

, HypothesTs #10 : '*The visuals were not effective r 
in contributing to learning the material "presented*' was 
rejected. The color transparencies were .effectiye for 
79.6 percent af the students". It should be stated that ^ . 
basically th^ students are no'd^ familiar with the criteria 
for /evaluating the technical quality of ^ the slides., it 
IflWJy^d appear that they responded to the effectiveness 
- of the 'slides in clarifying inaterial presented- in the 
audio, and the study guide. The visuals in this mini- 
course were not rated differently from other minicourses 
despite the fact that according to the technical consultant 
for audio-visual work at Skyline College, the visuals in 
the Water Pollution module were of poorer quality than 
the other modules. This was attributed to difficulty in 
obtaining duplicate slides^ T^e original? slides for each 
minicoufse were kept as masters. Two Copies of ^2feach were- 
made for use in the* laboratory. ^ The >visuals in the Inter- 
tidal Field Trip module were rated higher tha^n others. 
Three slides were^ of anima|.'*?', arid this suggests that t 



. ■ . *S7 

st.ud'ents rated the visuals according to their interest . 
in a particular topic^. - The Iiitertidal Field Trip was the, 
favorite minicourse o£ the Fall 1977 student evaluation^ 
(see Appendix II-B) . 

Hypothesis #11 : "The minicourses were neither « 
stimulating nor relevant" was rejected. The alternate 
hypothesis that the minicourses were ; stimulatihg and 
relevant was accepted. The minicourses were evaluated 
as. organized and i|-elevant by 86 percent of- the students. , 
Sixty- five percent^ o£ the students indicated that the 

minicourses were stimulating . T)ie responses to question 

\ - ' * ' , 

. "Th^minicouiAs^es were stiWlating" varied with the 

minicourse topic. | able 4 shows the wide variation in 

responses to this question. a 

V 

student Evaluation of Conventional j> 

and Auto-Tutorial Courses ~ . * 

The bar-graji;|i^in Figure 10 presents the results 

of the course evaluation by conventional and auto- tutprial 

students. Question #1: "The objectJLves of each laboratory 

exercise were clearly stated" on the course evaluation • 

related to the objectives. Ninety-six percent :of the^ 

auto-tutorial 'Students stated that the objectives we^^ 

achieved as compared to 90 percent pf tlie students 

receiving conventional instruction. ^:A major difference 

in the Stat eimeip of objectives for each laboratory/exercise 

The study guides ius^d during Spring 1977 did not, have' 



- ■ ■ ^ U 

( 



Table 4. Responses of Fall 1977 students to question 
#15 on the minicourse evaluation: ,The minicourse . was 
stimulating. ^ - 

. . Percentage 

I Minicourse , ^ Agree 

^- ^ ^ ■ : ' ; \ ■ . ^. 

Experimenting with the Scientific Method ' . 50 

Metrics, Microscopes and Cells - • '44 
Photosynthesis^ and Respiration ; 
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Ecological Adaptations o£ Tiracheophytes^ • 95 

Plant Communities Field Trip < 75 . 

Water Pollution . ' ' . ^ • . 71.4 

Sewage Treatment Plant (Field Trip) ' 66.7. 

lasects and Insecticides .44 

intertidal Region (Field Trip) 80 

Symbiosis ^ f ■ . : 58.8 

.^Nutrition " _ ' * ^^-^ 

Pregnancy Tests and Human Heredity ^0.9 

Animal Fertilization and Development ^ _ 58 

Effect of Drugs on the Frog's Heart .70 

Controlling Infections ^7*. 
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Figure. 10. Comparisons of Spring 1977 and Fall 1977 ^ 

student evaluations (questions 1-6, 9 andaO). 




stjiled objectives tlierefore the students J^ould^ n 
wh^fthe-r the ob'jectives had''been met . I Oniy the \p,lant 
Gommunity Field- Trip was rated low b|y the aiito- tutorial, 
students'. X.his study guide did not j include/ a statement 
o£. obj ectives . Rather the ob j ectlAT^s were ^distributed 
separately on the field trip and were not jreceiTed by^ 
all students. This format for the 'pbjectifves was seen 
as confusing. _ j 

Question #2 asked whether jthe i^atferial presented*^ 
was related to the obj ectives . One hundred' percent of 
the auto-tutorial students agreed/ with this statement; 



90 percent of the conventional students" agjreed. The 



laboratory exercises, were the same for eaoh group of 



students. However the conventional stude^jt? were not 
provided with a list^of objectives. They could not 
compare the. information presented with the objectives, 
therefore their responses on this question/ are not valid*^ 
Question #^3 asked t}ie studerits whether the objec- 
tives for each laboratory ^xercise were achieved. ^ Eighty 
percent of the auto- tutorial students said that the 
objectives were achieved compared to 61 percent of the 
conventional students. Again. the conventional students 
did not have objectives and they were uncertain as to 
the goals of each lab.oratory exercise. 



Eighty-six percent of the conventional students 
agreed'that the instructions for each exercise vei\e clear 
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• ania easy to^ follow (question #4) compared to_80 percent 
of the auto-tutorial students. The auto-tutorial students 
were ^ovided with exact procedural steps. The conven- 
tional students received the procedural information veiXT^^/ 
bally from the instructor. This lower agreement by the 
4uto- tutorial students^ is seen by the author as a reflec- 
tion of their having to work independently. The instruc- 
tions in the minicourses were more clear than in the 
, Q£i^entional study guides. JloWever , leaving students to 
; worl^'-independently can mean they will experience some 
'confusion while they establish their priorities for 
laboratory work. This was indicated during the -first 
three weeks of the semester. 

The stud*ents spent an average "of ^4 . 7 hours per " v. 
week in the laboratory during the first four weeks compared 
\o 4.0 hours per week for the remaiiiing eleven weeks. It ^ 
is assumed that as the students J^ecame more familiar with 
individualized instruction they became more efficient in 
the use of their time. tn a conventional laboratory 
course the instructor goes through the experiment step'-'by- 
step. In an auto- tutorial course the students must* 
determine wha^ they will do on their own. 

Question #5 asked the . students whether the labora- 
tory exercises were effective and contributed to under- ^ 
standing the subject.. Ninety percent of the conventional 
students agreed compared to' 84 percent of the auto- tutorial 



students.. Again, this reflects the students having to 
work independently and to be responsible for their labora- 
tory experiments. , , * 

The volume o£ work required in laboratory was 
generally reported to be appropriate by both groups of 
students. Fifty-niJie percent, -of the conventional stydents v 
and 59 percent o£ the auto-tutorial s^tudents ^agreed that 
the. volume o£ work was appropriate (question #6) . ' Jhis 
question was apk^ed o£ the Spring 1977 students; 36 percent 
said too little work was reci^uired ^nd 5 percent said "toe? | 
much work was required! l5 past experie?nce with instructor 

• ; * • • ^ , . - ■ ' • 

evaluations at Skyline*^ College it was^ unusual £or any 
students to respond that too^little work was required.. 
Because 36 percent o£ the students £elt. that too little 
work wLs required in the laboratory " exercises ,,^aterial's 
wer^f^dded->to each/o£ the laboratory exetci»sj£5_diiring 



prepajration o£ the .minicourses to- extend ^ne learaijig 



tke 1( 



^tential. /Appencijix I-II coatains a list b£ the minicbtirse^ 
and additions that w6re made to the minicourses. For. 
example, th^ conventional .-laboratory on Primary Producti- 

\ • • ■ ■ * " ' 'y— 

vity was 'expanded to include respiration. A computer 

■ ^ ' : ■■ ^ ■ . I ' • 

simulation was added to the Water Pollution laboratory . ^- 

' - • ' -'-^ ^ . " ■ ' • 

This resulted in the Fall 19177. cla.ss responding on the 



Science-Mathematics -Technalogiy Division Direc:to,r's 
£ile of instructor evaluations', 1975 through 1978. ' ' ; ^ 
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course evaluation; 6 percent stating that too little work 
was required and 35 percen^ stating that too much work 
was required.. ' It cannot be determined whether too much 
was required because the students did not have standards 
f6r eyaluatioiv. However\, the condition ^of having "too 
little work" was adjusted. . ^ 

The laborato-ry exercises were seen as organized 
by both groups' of students (question #9). Ninety percen-t 
o£ the conventiona^L students and 87 j)ercent o£ the auto- 
tutorial students agreed that the laboratory exercises 
were organized. Question #10 asked whether the laboratory 
exercises were i releyant. Forty-two percent^f the conven- 
tional .students^ agreed that the laboratory exejcises""^\^ 
wer^ relevant; 78 perc^ht of^^e auto-tutorial students ' 
agre^c?. The laboratory /exercises were the same ^£or both 
classes. However the presentations differed and tfie^ auta- 
tutorial students rated the exercises 53 .percent more 
relevant, ^ These data would appear to support^ Brewer (1974) 
in that the presentation in a conventional labpratary 
cl^ss depends on the inst.ructoxi_arid if the instructor J 
is disinterested in* a p/rticiilar topic, s/hj.,,Jr§~"ire^^ Xik^ 
to presenit: it to the students in a way^^lrkt will interest, 
them,. mi^nicourses were prepared to interest the 

students Phcl create a relevancer in each topic '#s4^ng qurrent 



events, the human body and loc^al origanisins. 



At the-, end o£ the Spring 1977 seme'ster and the 

/ ' ■ . . ' c 

Fall 1977- seme-sters studenti were asked to rate the Tabora 
tory exercises from their most to thej,^ least favorite 
Csee- Appendix IT). There was no correlation between thase 
laboratory exercises that were the "favorite" and other 
criteria used on thetourse evaluation. , Ecological 
Adaptations of Tr^heophytes was rated^s the least 
favorite. _ Yet., this laboratory exercise was rated high- ^ 
on ther minicourse evaluation. A summary of the evaluation 
of this minicoufs,e ;is shown in Table 5. This was. the 
^ fourth minicourse during the sixteen week semester. The 
.results suggest that the students did^not remember^the 
earlieil minicourses because the first and second week 
minicourses were also rated as lesser favpfites. > 

■ ' The field trips were at the top^pf the evaluation 
iij both semesters. The students state'd in the course 
evaluation that they enjoyed seeing "real-life" situations 
and enjoyed doing something out of the classroom (see^ 
Appei^ix^ 11-^ and II-B, student responses td question. ^ 
#13). It is recommended that field trips sHould be 
maintained . as part of this course. 

The students Were asked^o^wqpite comments on the 
course xevaluation (question <^12^) . N6>com1hents were' 
received from conventional sfuden^. This reflefgts the ^ 
failure of the course to involve the students. The 
comments received from auto- tutorial students made 



Tat>l^ 5. Summary o£ student, evaluation ^o£ EcologicaT 
Adaptations o£ Tracheophyte^ minicours^e. Data expressed 
in percentages 



Responses Immediately After Completing 
—the Laboratory Exercise 




Objectives were clearly stated 

and acKietj^ed. / . 100 v 



Audio was clear and easy to follow, *83.4 

Study guide was^clear. 83,4 

Visuials were effective. > , 85 

Minicourse was stimulating'^ / ' • ' - 95 

Minicourse was organized. , , . ; 97 

Minicourse was relevant. . ' 80* 





Response at the* :6nd of the Semester 








Rated #16 least favorite laboratory 

. exeVcise ' . ' . > 


s 


^ * 
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reference to the lecture in their evaluation o£ the 
laboratory (see Appendix II-B, responses tOf^qi^stion 
#12). This made interpretation o£ the student evaluations 
difficult because they were including their perceptions 
of the lecture and the instructor in the laboraftory * 
evaluation. The students did not sejJarate their evaluation 
'of tl^e laboratory/from their evaluation of the entire. 

course . , , , • / - 

■ The analysis of grades and time' spent in the ^ . j 
laboratory provides' the most concrete data regarding the 
effectiveness , of au^to -tutorial laboratory instruction. , / 
S"he results clearly -show that student performance was , , 
improved diuring the Fall 1977 semester. It is intended 
i,at the continued use of these minicourses will insure 
that the, students get a, uniform presentation and will.- 
have the relevance and interest creat^^. ^ , ■ ^ 



\ ■ 
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•SUMMARY AND CONCLUSIONS 



) ^ Envoll^e^t, retention and achievement in '^Man 

^ in a Biological World" we-re low using conventional 

* ' instruction (Spring 1975 through Spring 1977) During 

the Fall 1977 semester, individualized instruction was 

^ ? ' ■ . ' ' , ■ 

used in the laboratory portion o£ "Man in a Biological. 

World." The^^l^ss was scheduled with three ■ lecture/ 

^ dis'cussion hours, per week and laboratory "By Arrangement." , 

The purpose o£ this study was to determine- the. 

effects of individualized instruction in laboratory with 

regard to enrollment, retentWi,- a1:hievement and students' 

attitudes. /Data from the classes receiving conventional ^ 

instruction was compared to -that ,gathered during, the Fall 

. 1977 semester using auto-^i^orial iTTS-truction.' It 'was 

asstspied for this study that - conventional instruction was 

"^th achievement in "Man in a. 

vBiblfe^ical^ World" during. the Spring 4475 through Spring . 

1977tpe'riod. Further i^was assumed thSt the |tudent ^ 

^ grdujjs compared in this study wpye- th^. ^^ame as to their * 

^ ^ background in -science courses, experience in college and, 

. ^gI^d^ averages Limitations accepted were that 

oftiy^h'^ xlabpratory portion of t'he couf^se was modifiedj 

for individualized instruction and conclusions fcould 

' - ■ V . ■- ' •■■ _^ ■ '( ■ ' . 
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therefore be based on the effects o£ auto-tutorial labora- 



tory instruction. AnotJafer limitation was that the initial 
stujdent enrollment iii^classes at Skyline College was . 
influenced by counselor bias\ It was then further assumed 



that retention during the Fall 1977 semester was not ^ : « 

' ■ ■ ^ ^ . ■ . ■ . . ' • . / ' r 

affected by^enroll'ment practices. 

' ■ . . . ' ' /'^ '■ ■ ♦ ' 

.Fifteen minicourses were developed and used in 

». ' 

the laboratory "portion of ".Man in a Biological World." 
Each minicoiirse included: * . . / J , * . 

1. A pointed study guide. . . " ^ J 

2. A ^^Xi4e-tape mo4ule. " ^ 

3. Laboratory experiments. ^ ^ " ' . 

4. A grade Option Activity for A. and B grades. 

■"■ ■ - ^ ' • ■ ^ . . - 

\ 5. A 15 point objective post-tes;t^ " • 

\ ' V • .■■ ■ . ■ . • . 

6. An evaluation. ' . ' ^ ' 

On^ minicourse was assigned ' each week. The 
students worked in the labora^ry at their oS^n pa-^ to 
complete the weekly assignments^ The laboratory' was 
availably ftop the students ei|:.hteeri"^\hours during the / 
w^k. A student assistant v^as present in the laboratory 
to help the students / 'find /the instructor was also Neither 
in the laborat-ory or in an adjacent office. / Stud^ts 
were required to attend three one-hour lectureydiscussioh' ^ 

»• . r ' - ' • ■ ■ * 

c sessions each week. "The" lecture/discUssion was held in 
a traditional format . \Final grades werve de€ermin(S^<on 

the basis o£ study guide score ,^pbst- test Score vand ' 

^ ■, ' '\ . , • , • •■ " ■ ■ /' 

^' . three exaininatioiis'« held- during the lecture- period. 



■ ■ . ^ ■ .- • , ' ' : ' ' ' ' ■■■■ • ' ,^ 

' --^ - Enrollment data, and final grades. :for the sectioifis ' 

■:' • • '' , ■ • - ' . : ' ^. . . , 

^ • o£"'Mari .in, a Biological World" of fered dsetween Spring 1975/ -. 

. ■ . ■■■ ■ ■ »■ . ■ ' : 

and Spring 1977 were- obtained from the Registrar and were • 
used to asses5. quantitatively^ the effectiveness^ o£ indivi4u- 
alized instruction^^ The 5 percent level of significance 

. • ■ , . -. '^^ / 

^"""^Sj^^ wa^ used for all st^^stical analyses! . , ' • 

^The S^ing 1977 stude.ntis who had conventional^ ' % 
instruction aiid the Fall , 1977 auto;- tutorial student^^ were 

asHed to' complete a final course evaluation. / This infor- 

. ' •* • ■ ^ ' 
matciori*wa so used to as-certain qualitatively the students' > v 

opMiions and attitu^s about* convent ioBa^^nd aut6-,t;utor±al 
instruction. ■ * ' ■ ■ , . v . 

'■ ■ V ■ * ^ . ...... ^ , • 

' ' This project resulted in^'acceptance of the following- 

* >/ - hypotheses i . , ^ o . 

Hyp'bthesls #1 ; Individuali^ied insttuction^has g. . 
'^ ^^'^^ effe^cv onirinpjLal enrollment in .^'Mari^ in^a ^ " ^ 

" Biological World.", J ' ^' :\ \ \ \ " ' ^ ^ 

' ' Hypothesis* #2': IndividualizQcJ fnstructian increases 

• .-.'e ■ ■ - J ' ' ■ ■ - - 

: • th? .retention. of students in "Man in a Bi'ologicjal .World. "« V 
®^ ° ■ Hypothesis #3 : Individualized instruction improves = 

studenr achievement 'in "Man in a Biologidal ^brld." ' 
' r. - Hypothesis #4 : Student^ -i^n ''Mari. j>n a Bi6;lo^^cal ' ' 
. World"^ were; not indifferent toward' individualize^ insttuc- , 

■•" s-^'- ■ ■■ \ ' /* ■ / ' ' ; 

:^ lion. I The autoytutorial students 'found the laboVatoxy ' ^ 



'exefcises- iiiojjfi stimulating than did - conventional • students . 



Hypothesis # 5 r the . amount .of time spejht in the 

auto-* tutorial laboratory varied with the strident as 

■# • . . ■ ^ 

opposed -to an assigned] three-hour laboratory period with 
conventional instruction. , ^ . 

# Hypothesis #6 : - ^ Final grades were proportional 
to the length o£ tiine spent in^th^ laboratory. That is 
grades o£ A ^ind B were achieved by those stud;^ts who* 
^ spent 5iore than three Hours per we^ek in the laboratory. 
\^ • TlTe* s3tudents completed a miniqourse evaluation * 
each week. The responses on these evaluations were sum- 
marized and. 67 petcent agreement by the students .on a 
particular Viteifl was establish64 as significant . -Minicourse 
evaluations resulted in accepting the following hypotheses : 
■"f^'^*: , Hypothesis #7 : The stated objectives were ; 
achieved. ' "j[ ^ 

■ <g ^ Hypothesi^ #8.: ^ >The audio presentation* was not 
Clear .and easy to follow. i ' , 

Hypothesis #9, y The study guides were effective. 
Hypothesis #10 : The visuals were effective: 
Hypothesis #11 ; The minicpurses' iwere ^timi^ating > 
and relevant. * 1 * ' 



In an overall rating of the laboratory exerc^'es 
K conventional and auto- tutb^rial students ranked the 
outdoorr f i^ld t^rips as their -most favorite exercises . 
; .^Laboratory exercises at the beginning of the semester 
"wjere ra.ted aj;nong . the least favore'd exercises . ' It: woul4 
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appear that stu4^nts did not remember these earlier 

exercises. Field ti^ps were found' to be desirable and 
requested as part o£[l|^<$fjC^^ course 
the auto -tut 



aj)proach is a via-ble means o£ 
laboratory instruction in "Man in a Biological World.*' 
student enrollment, re'tention and achievement i^fe improved 
using indivii^duali'zed instruction. - The student^ , attitudes 



were 



positive^ tofward the auto- tutorial approach. C 



ourse 



evaluations showed trfiat. the auto-tutorial students rated 



the laboratory exercises 9 ^4^jDercent more stimulating 



and 53 



cent more relevant than did the conventional 



students. Jhe laboratory exercises were ^he same'for ^ 
both clashes. Therefore, it would follow that the students 
were resp ng to ^e method. Their positive attitude * 
\\r|^s .^tribu to' the following factors. 

- : 1. Students feeling they could succeed because 

^ '"V--. ' . : ■ . ' ... " 

'they^w^r^,^^ time and opportunity to complete 

\. ■ ^- \^ ' 
each minicours^e. - ^ ° : , ? ^ ^ 

2. Students , lilc'ing- beijig responsible, for their 

i ■ ' " • ■ / ' ■■ ■ • 

jowi'learning aiid /were tjh^s better mptivated. 

A ^S. Students^ Mnding ^mihicourses interesting and ^ 
ulus to continue in /the course . . ' V 



Bo t hx-g^r dup s— o f 'S t u de n t s—wer e - as k ed whe t h e-r— t4vey • 

preferred individualized or conventional laboratory insturuc- 
tion. , The students >:in the (!:^vent)ional program preferi^^d 
conventional instruction si-x-to-one and the auto-tutorial 



students wer^jjdivided one-to-one. It can b6 assumed that 
neither group had had experience with boljh methods of * 
instruction and therefore could, not^ be- realistic in ^ 
ansLwering this question,, 

Recommendations ^' , 
4. It is recommended that auto-tutorial instruc--. • 
tion be continued in the laboratory portion of "Man in ' > 
a Biological World." 

.2. It is^ recommended that more carrels be 
acquired. During the Fall 1977 semester as many as four 
students used one carrel simultaneously. This* multiple-use 
created a time problem and detracted from the individual - 
freedom of stopping a module for note-taking. 

3. It is recommended that the laboratory be 
available more hours during the week to achieve a realisti.c 
"ope.n-la:Doratory . " / 

It is' recommended" tljat the floor plan be 
modified' to have a sign- in table with, ail automated -time 
clock. In addition all announcements of test dates and 
laboratory modifi^tions would be availabj^e at- "this t^ble . « 

Mipicourses . Multiple forms of each post-test 

W^i 1 1 tie wri 1 1 en; ' The— s tqdent s— wirH . th en ^t fe-requir^-^to- — 

achieve a passing scote on. the post-test beforfe proceeding 
to the next minicourse. this will' better insute Inastery , 



of ^ the m^1 



teriftl presented in each minicourse, 



■1 



V. Dissemination ^ A recommendation will be. made to 
:^he Dirifector,. of Counseling at Skyline College for the 
counselors to visTLt the open-laboratory in order that they 
may gain familiarity Vith the^biolOgy course. This will 
enable the counselors to inform students about- the course 
while students are making their course selection^.' 

The S^n Mateo County Community College District* 

V 

includes Skyline College, College of San Mateo and 
Canada College. Information, regarding these minicourses 
Will be made available to ' the biology\ faculties on all 
^(iampuses so „ they may utilize these minicourses. The 
biol'ogy faculties wijl.be invited* to IjvisjLt the open- 
laboratory at Skyline College.' ^ ' 1^ 

' ■ ■ ■ \ ■ ■ ■ ■ \ y , 

Future Studies . This, was the jfirst general..^ . - 

educat^^^ science* course to employ auto- tutorial instruc- 

. tion at Skyline College. Similar &tudies\can be comp^t^ed 

on other courses to determine their 'suitability'^ to tHf ,s ' 

method of instruction. ' \ - 

When other instructors employ fthese minicourses, 

analyses of enrollment, retention and achievement sho'ul4 

be performed. The resul\^ of the/ course eA^^^^ {Fall , 

19^7) demonstrated that the students did libt se^^^ate 

their laboratory experience from their' lecture instruction 

'I 

(refer to Appendix II-B). Further studies shouldi be " ' 

, undertaken to demonstrate the effectiveness of au^o-tutorial 
. instruction in this "cldiss regardless of instructor. ^ - 
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■ Recommendations will be made to develop minicourses 
that cover the lecture' portion o£ "Man (in a Biological 
World.'' vThis is intended to provide an integrated approach 
that combines audio^, visual and tactile stimuli. Thiis 
will provids^ a course through which students ca.n proceed . 
at their ^pwn' jjace wher^ the only objective is to master 
the material without semester timelines. 

Summary ' , » ^ ^ ' ' 

Fifteen, minicourses were- developed, used and 
evalua.ted in this study ^ Each minicourseNwas a separate ; 
laboratory topic. The miAicourses were not sequential 
and could be arranged by an individual inatructoi: to^ 
accommodate lectlMfe" tppics and individual preference. 



According to the student 'evaliiations the^ overall qtiality 
of the minicourses was good. ' ' 

A plethora, of information^on, using auto-tutorial 

. ."^^ ■ 
instruction in. biology classes was, found in .the- review 

• ' • ■ ■ ' ' ^' . - ■ 

df literature. There was no ' ii^f orm-Al^ion available to the 

author oif the use of auto- tutorial instruction, for^only . 

.'^ ' ' a, 

TlTe^ laboratory or lecture part of V^oiorse. Results 

■ ' ■ ■ . ■ ^ ■.■ 

of this study indicate auto-tutorial ifirfstructiori can be 

• ' ■ ^ • ■-■ - - * ■ ■ ' ■ 

used successfully in the laiDoratdry. whil^ students attend 



a conventional ledture 
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APPENDIX I 
- * 

» 

\ ' ^ ■ \. MINICOURSE EVALUATION . e ^ ^ 

^uto- tutorial mihicourses were developed for each 
' ■ , .\ ' ♦ ' ■. 

.o£ the fifteen laboratory exe'rcises used in "Man in a 

Biological World." "^e students were requested to complete 

this evaluation form foreach week's assignment- (mini- ^ 

course) . * * * ^ ^ 



1— . , ■■• 



' . ■ " ? <g) ■ , ; ' . •■ \, 

■ ^' ■ ' . Student Evaluation. Form ' 

— — ^ ^ n 

De'^r Student , /• ; • . ' 

. ^ Thi minicourse th^t; ^ou ha^ completed is 

a prel-iminary Version and further nu3di^P|£ation re,iqu4.res. 
your input. Ple;jase read each item carefully .and -"choose 
the answer -that coiiies closest to your feelings. ' Since 
we are interested' in your honest evaruatipn,'- pl&ase do . . 
not ^rite your name on the questionnaire • ^Circle the/ 
/"appropriate answer „. for each question. , ; 

SA ^'^ stro.rigly . agree D = disagree ^ 

A = agree * **Sp strong^ly^ disagree 

N = neither agree' nor disagree ^ ^ ^ 

Objectives " ,» - 

l.'o^The objectives were cleanly stated(. SA A N D SB 




The materials presejj^d were, related f 
to the objective^fT ^ . \ . , . SA A N .,D /SD 



3. I feel-that the stated objectives " ^ ' • ; 

, f o-r' this' minicourse wef e" acbi^eVed, . SA** A N D SD 

Audio - . ^ . • * 

4. The voice quality was clear. > SA AND SD 
S'.-i^^^^^^ speaker's mood was enthusiastic . \ SA A ^ N D SD ^ 

6. The instructions were clisar and . ^ 

easy to follows. ^ . ' > \ ^ SA A N D STf: 

■ ■ M ■ . , . " V. ■ 

7. The pacing V^s :. A--tao slow; . 

B--slow at times; C- -about right; , ^ 

D--*fast at times; E--too fast. ^ A C D E 

8 . Overa],l -eva-luation; of-audiOvP^^senta-v — -J^ 

• tion: A- -excelJentV -^goodi . * 

. C- -average; D- -belpw ■averagfe ; / 

' E-*-poor . ^, ' ' ■ - , • ' ' A BCD e ' . 
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' ^'tudy Guide d 
V 9. 



The written material was. tlearly 
presentecj. 



10. The study guide aAd tape were', 
well synchronized J 

11. The pictures were e'£fec;|ive and : 
i-i-' contributed to. my understanding 

of the subject/.^ ' :^ • 



SA A ^^Jil D -SB 
SA A. N • D SD^ 



SA / A. : n*v ,1)^ sp 




Visuals^ . \ • 

12, In general, !the visuals werfe lof 
.. ^ exc^lejlt ^felity Gclarity).. ' 

13. The, visuals .yere smoothly : 
' presented aild integVate^ji with^in. 

t-he . sequences ^o£.- they^miij^^u;r.se 

14 . ^ The^ vds^al^were e.^^<?ct ive*4n 
\ contpibuti^ to my tirid<=frsta|iditig 
•of tjie subject m^^iter . 



GeneraJ. 



vl5'. • -];/f ound tfiias'iniriiq&iiTse ^^ . 

' simulating. - ' " " 

• ■' ■ ' ■ ^ ■ > ■ ' . 

16.- Thi-s minicourse was organi^d. 

17'. This minicourse was relevant 
to my .interests . - . .: 

18. spent &.pproximately 



SA A< n ;d SD 



SA A ' N * D-'^SD 



" l,. ■ . 
SA' A' N .I) SD 

■0, ' . - 



2 



-SA. .AU>I A ' ^ y>>^X 



hours dn" this minicourse.^ 



\SA 'A D^^ SD; 

. SA%. A N'^i). --SD ■ 



A,-- 



■ S . • 
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Results pf Mini course Evaluations 
(data expressed in percent) 



Tnle student >-evaluations were tallied and /expressed 
in percent. The responses within: one heading (i.^./ 
Objectivesj) were averaged and recorded below. 



Agree * 



Neither^ Disagree^ 



Experimenting with the 
Scientific Method 

1: Objectives were clearly ' 
stated and achieved 

(questions 1-3) 

• " * ' » 

2. '. Audio was clear and easy 

to follow (questions 4-8). 

3. Study guide was clear 
.(questions 9 -11). 

4. Visuals were effective 
(questions 12-14) . 

5. Minicour'se was - stimulating 
(queistion 15) . 

6 • ^ Minicourse wa$ organized 
(question 16). ' - 

7. Minicpurse was relevant 
(question 17) .' 

8. ^ ^ Tinie spent on, minicpurse 

(question \%\. 



93.7. 

60.9 

67.0 

65.0 

50.0^ 

75.0 

50.0 



4.5/ 
20.1 
15.5 

7.0 
32.5 
16.7 
41.7 



.1.8 
19.0 
17.5 
2-8 . 0 
16.7 
8.3 
8.3 



5.00 hours- (range 3-9 hrs.) 



Strongly agree and "Agree responses ^ were included in 
thecategpry Agree. 

Neither is used to designate neither agree nor 
disagree . , ' ' ' . . 

' Disagree and Strongly disagree responses were included 
in t hie category Disagree. 



Agree iNeither Disagree 



Met?rics; Microscopes, and .Cells 

1 . Ob j ectives " " . 

2 . Audio * ■ ' 

3 . Study guide 

4. Visuals 

5. Stimulating 

6. Organized 

7 . Relevant 

8. - Time 



.^7:3; 

71 . 0 
70.0" 
44.0 
72'. 0 
,86.0 



13.9 
25. 8. 
22.6 
24.0- 
52. 0 
20.0 
0.0 




6.06 hours (range 2-19 hrs.) 



Photosynthesis and Respiration 

1 . ""Obj ectives 

2. Aqdio 

3. Study guide 

4 . Visuals ' ^ 

5 . Stimulating 

6. Organized . j 

7 . Relevant , 

8. Time 

Ecological Adaptations 
of Tracheo.phytes 

1. Objectives 

2. Audio ' - ^ 
5. Study guide . 

4 . ' Visuals 

5 . Stimulating 



85.3 


10.7 r 


4.0 


78.8 . 


15.6 


/ 5.6 ' 


81.0 


12.7 


6.3 . 


79.6 


20.4 


0.0 


56. '0 


.44.0 


■ 0.0 


'92.01. 


8.0* 


0.0 


71.0 


25.0 ' 


4.0 > 


4. .4" 


hours (range 


2-12 hrs 



100.0 


0.0 


. 0.0 


'83.4 


16 .1' • 


■•s ■. ■■ ■ 

' o..:5 


83.^4 


10.6 - 


6.0 


85.^0 


15.0 


0.0 


95.0 


5.0 ' 


0.0 
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Agree Neither Disagree 



.. Ecological,- A'da'ptatipns 
of Tracheo|)hytes' ..(c6ivtinued) 



. 6 . Organi 



nizeoi 



Relevant i 

. " ■ i' - / r. 



. 97 .0 

'vso.yo 



>0 '. 0 ' 



0.0 



\ 0 . 0 



'8. 


.Time, ^ ^ . • : \ y. ' " 


4.00 Itours^Crahge 


,2-7 - 


' ■ • J '• ■ 1 • . ■ " 
Plant Gommunitles Field Trip 










Objectives \ * 


■ 68.0 


■' , 21.3 


10. 7 


.2- 


AujSio ' ; *. ' 


.61.0 


' 30.8 


8.2 


3. 


Study guide * ' . , - 


63,0 


20.0 


17.0 


4. 


visuals ^\ - . 


63. '0 


^ 30.0 


7.0 


5.. 


Stimulating ' * ' ' 


7S.0 


15.0 . 


10.0 


6. 


Organized 5 ' v 


70.0 


15.0 


15; 0 


7.' 


R[je levant : * . 


6'4.. 5 


10, '5 . . 


• 5.3 


8. 


time . 


4.30 


hours, (range 

/" 1 ■ ; 


2-7. 


Wat^ 


1 Pollution' 








1. 


bbjective^' 


89.5 


10.5 


^0,0 


2. ■ 


lAudio • 


61.0 


30.8 


8.2 


3. 


Study guide 


63.0 


20.0 


17.0 




\ , ^ ' ■ . 
Visuals ' \ 
♦ ' ». 


^3.0 


30.0 { 


7.0 


5. 


Stimulating 


71.4 


21.4 ■ 


7.2 


6., 


Organized , , ■ — 


- 85.7 


7.1- 


, 7.2 


7. 


Relevant 


71.4 


"■ 21.4 


■ 7.2 


8. 


Time'; * . 


3.90 


hours (range 


2-7. £ 



'J3 



' Agr<ee Neither Disagree 



ERIC 



Field Trip 








1. Objective^ 


"98.0 


0.0 




2 . Audio - ^ 


87.5 


4.6 


8.2 


3. Study guide 


« 87.5 


-5.5 


-> 

7.0- 




• 82 . 5 


10.6 


6.9 


5. Stimulating 


66.7 


20.0 . 


13.3 


6 . Organized;s|^ 


. .100.0 


'0.0 


0.0 


7. Relevant \ 


' 54; 7 


20.0 • 


25.3 


8. Time / 


3.96 


hours (1.5-8 


hrs . ) 


Insects and In;^^cticides 








1 . ' Obi ectives 


86.0 


9 . 2 


4.8 


( y ■ 

2. Audio 


^'64.8 - 


24-. 0 


11. 2 


-3. Study guide 


79.0 


21.0 


0.0 


, 4 . Visuals - ' 


.' 77.0 


^ 14.0 


9.0 


5x. Stimulating 


. .50.0 


31.0 


19.6 


6. Organiz^ 


87.0 


S 

2.0 \ 


11 


7. Relevantf ^ 


<N 56'. 0 


37.0 


7.0 


.8 . Tiine i . - 


4.00 


hours .(range 


1-8 hrs 



Intertidal Region. Field trip '^ 



1. 


Objectives 




92.1 


7.9 


" 0.0 


2. 


Audio 




62.3 


28.5 




3. 


Study 




•9,0 -2 


7.8 


2. 0 


4. . 


Visuals 




^1.2 


4.6 ; 


A:. 2 


5. 


Stimulating 




80.0 


20.0 


0.0 



Agree. ' Neither . Disagree 
■ ^ — , 



Jntertidal Regj ,o n F i el d 
Trip (continued 



6 . ^ Organized 


'93.3 


6.7 


0.0 


7. Relevant' 


-// 93.3 
g 


6.7 


0.0 


8. Time' 


■ 3-96 


hours (range 


1-7 : 


Symbiosis* 






,1 \ 
I 


1. Objectives 


10-0.0 


.0.0 




2 . Audio 


63.4 


31. D 


5.6 




Q rt 7 ' 


0 ■ u 


■ % 7 


4 . Visual s 1^'. x^^^ 


95.9 


4.1 ? 


'0.0 


5 . Stimulating 


58^8 \ 

* 


35.3 ' 


5.9 


'6.' Organized 


82.4 


11.8 


5.^8 


7 . Relevant ^ 


62.5 


25.0 


12.5 


8. Time 


5.00 


hours (range 


1-15 


\- " ■ * 
Nutri^on 








L. Objectives . 


88.9 


•^7.4 - 


3.7 


2 . Audi^ 


62.2 


3b . o_ , . " 


7.8 


3. Study guide 


. -87.0 


9.3. 


3.7 


4*. . Visuals 


79.0 


"14.4 


6.6 


5 . Stiliiulating 


43.8 


50.0 


6.2 


6. Organized \ 


.87.6 


. 6.3 . 


6.1 


7 . Relevant 


62.5 


• ■31,3 


6.2 


8. Time 


, 4.16 


hours (range 


0.5-] 




/ 



I 



I- 



Agx^ee \ Neitj| jier Disagree 



P»egnancy Tests ^and 
Human He^^ity " 

1. ' Objec.tlLves v 
2.0 Audio 

^3. ^ Study guide • 

4 . . Visuals / 

^. Stimulatinjg ' ' 

/'6\ Organized • / 

V 7. Relevant \ 

8 . . Time 

- / ■ • 

Animal Pert iliz'at ion and 
Development 

1 . Obj etztives 

2 . . Audio. 

■•■7 , ■ ■ ^ / 

3. Study guide 
4'. Visuals 

5 . Stimulating 
6 .^j'^ Organ'ized 
7. \Relevant 



90.9 ■ 
. S9.3 

v 

9"4..0 
90.9 
8^.8 
8i.8 



9.1 

33;5 
12-.1 
6.0 
9.1 
18.2 
18:2 



0.0 

r 

7.2, \ 
6.1 ^ - 

0 .0 :^ 
•0.0 ' . 

0.& 
0.0. ■ 



3.70 hours (range 0.5-10, hrs.) 



' 9s. 0 


5.0 


' Q.O 


72.0 


25.0 . 


3.0 


' 86\7 * 


8.3. 


. ■ 5 . 0" 


78.0' 


8.7 


13.3 ^ 


^58.0 . 


32.0 


10.0 


8.S.0 


10.0 




79.0. 


16.0 ' 


5.0 



8. Time- 


4.12 


hours (ralage 


^2-8- 


Eff;eet o£ Drug5 on^ t^he 
Frjpgs^'Heart ^ . * 




r 

* 




.1. -Objectives 


90.0 


10.0 


0 . 0 


•2. Audio , :f 


74.0 


24.0- 


2.0 


3. Stud^y guide . ^> 


86. 7^ 


13.3 


*< 

0.0 


4 . Visuals 


90. 0^ 


10.0 


0.0 



V 



Effect of Drugs on the 
Frog's Heart Icontinued) 




9d 



Agree ^ Neithe r Disagree 



5. 


Stimulating 


70.0. 


20.0 10.0 


6. 


Organized ' 


90.0 


10.0 0.0 


7. 


Relevant 




20.0 A-^IO'.O 


8. 


Time 


5^00 


hours (range 3-8 



Control Ifing Infections 

1 . Obj ectives 

2. Audio 

3. Study guide 

4. Visuals 

5. Stimulating 

6. Organized 

7. RelevSant 

8. Time 



J 



95.5 


. 4j. 8 


0.0 


72.8 


2&. 2 ■ 


1.0 


89.3 


5.0 


3.5 


88.0 


7.0 


2.0 


77.0 


23.0 


0.0 


93.0 


5.0 


2.0 


82.0 


18.0 


0.0 


3.80 


hours (ra^ge 


1.5-1 



J' 



Dear Student, ' f ' ^'^ ' < 

Please pomplete tl^e following revaluation^ o£ ^ the 
laboratory /fexercises . The laboratory exercises acre a 
preliminary^ version and 'further modification requires 
your input.. Please read each -item carefully ^and choose 
the answer that cbmes closest to your feelings Since 
we are interested in your honest evaluation, do^not 
writeFyour name on the questionnaire Circle the 
approprij^te answer for each question. 

■V,. ■ . 

SA = strongl^ agree D = disagree 

A =ragree ^ SD = strongly disagree, 

N = neither agree nor disagree . " 



1. The objectives of each laboratory 

exerc^iae^were clearly .stated. i SA A N D SD 

2. The materials- presented -were ^ , ^ * 
related to the objectives. SA A N D SD 

3. I feel that the 'objectives ., for each 

laboratory exercise were reached, SA ^A -N D SD 

4. The instructions for eaah exercise i, 

were clear;^and easy to follow. SA ^A D SD 

5. The laboratory ^exercises were 

effective and |Contribjuted^ to' my- / 
understanding fibf the subject. , , . SA *A N D / SD 

6. ' The ^mount of work required in 

lab i^s A--too. little; " 
B--apij^praite; C--too much.^' A 

7. Overall evaluation of the Xah ^ . ^ ^ 
(.exercises: A- -excellent ; B--good, 

^ C- -average; D- -below a\'^rage; / 

E - -poot .V ^ • . A V B C D E 

*8. I , found the labs stimulating.' \, SA/ A ^N. D SD 

9. The la^s were organized. ^ ^ SA A N D SD 

■■■■ /■ ^ \ ■ . 

10. . The labs we^re relevant to my; 

interest. , SA A^N D .SD" 




12. 



I would prefer to do the lab 
exercises during a scheduled 
3-hr. lab period rather than 
independently. 



ments 



93 



SA A N D SD 




•* ■ 

. .Instructions to Spring 1977; s'tudents: Below is 
a list o£ laboratory exercises you 'completed during this 
semester. To the left of each .minicourse place a 1 in 
fro/nxvp<f the minicourse you like best; 2 = second best; 
etc; with 14 as the laboratory exercise you like least. 

W . ' , . r - ■ • 

Instructions to Fall 1977 students: Below is a* 
list, of minicourses you completed during this semester, 
To^ the left of each miniicourse place *a I in frojit of the 
minicourse^you like best;- 2 = second-best; etc; ^wi^h 16 
as the mi^nicourse you like least. • . 



J 



Water Pollution 

Sewage Treatment Plant (Field Trip) 
Insect Behavior and Insecticides 
Intertidal Region (Field Trip) > 
Symbiosis 

Nutrition^ / , * 

■ ■ ^ < 

.Animal Fertilization and Dervelopment^ 
Pregnancy Tests and Human Heredity 
Effect of Drugs on the Frog's Heart 
ExperimentTiag^with the Scientific Method 



i ♦ • 

^ Formerly Ha\rv©^tihg th^>Bea. Minicourse was 

expanded to include^ore general r^tritioirynformation., 

^Form^rly done as^^two separate ItftrtJratory exercises i' 
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= Photosynthesis and Respiration 

. ' • _ . Ecoiogicial Adaptations o£ Tracheophytes 
J _ Controlling Infections 

" i ^-Oakland Museum (Field ^Jrip)^ * / 

^ ^lant Community (Field Trip)'' 

Metrics , 'Microscopes and Cells^ " 

13. » What did you like best about your fa^vorite lab? 

14. | What did you dislike about your least favorite lajD? 



• " 1/ ■ . ' ' - \ ■ ' 

/Formerly Primary Productivity. Minicourse 
expanded/ to incli^c^e ■^experiments dealing with respiration 

rjierly/ Pollin'ation\ Minicourse expanded to 
,^al information on plants and have more ' 

- ../:'■. . ' ■ . |- ^ 

3' • ■ J ■ ^ 

These exercised were riot used during previous 

semesters / . ^ . 



include gen 
'^hands-on./' 
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Appendix ii-a| 



SUMMARY OF STUDEnI EVALUATION '"oP* BIOLOGY 4 L 



Spring i'977i 




All data Expressed- in percentages . 



X . .. 



Agree ^ Neither^ Disagree ^ 



Objectives o£ each labora-, > ^ 
tory exercise clearly 

stated. ' ' 90.0^ 5,0 ' 5.0 



2. Materials presented related 

to' the objectives V . 90.0 10.0 0.0 



.3. Objectives for e^ch labora- > 

tory exercise reached. 61.0 29^ 10.0 

4. Instructions for eacli 
, . exercise clear and easy ^. 

to follow. '/ 86.0 i.O 9.0 

5. The laboratory exercises ' ^ ^ ' ^ 
/Were^ffective and con- • 

tributed to understanding 

subject. 90.0 * 10.0 0.0 

6 . Amount of work required * ^ v ^ 
,in lab: A- -too little;' 

B--appropriate; - (A)' / (B) (C) 

C- -too much. ^ ' 35*0 \ ^0.0^ 5.0 

7. Overall evaluation of lab 
exercises:' A- -excellent ; 

B--good; C--average; (A § B) (C) (D § E) 

D--below average; E--^oor. 76.0 14.0 10.0 » 

8. Foun^^abs stimulating. 66.0 24.0'' 10.0 

9. Labs were organized. 9.0.0 > 10.0 ^ 0.0/ 

10. Labs relevant ^o my \ 
interests. 42.0 48.0 10.0 



a • 

Strongly agree and Agree responses were included in 
the category Agree. 

^Neither is used to designate neither agree nor 
disa^gre^. ■ , ' ^ - ' 

c • 

Disagree and Strongly disagree responses were included 
in the category Disagree. ■ , , 

96 . ' V 



Agree Neither Disagree 

11. If properly written, lab 

exerci&es could be done ' / 

without instructor. 40.0 25.0 35. Q 

12. ' Would like to be able , to 

^o the lab exercises any- 
time during the week 
. rather than duringi ''a 

'scheduled lab period.' 10.0 20.0 70.0 

13. Comments. None received. 



The- following laboriatpry exercises are listed in 
^tdef" of preference shown by conventional students (Spring 
1977)'., N = 21. . . , . 

1. Intertidal Region. (Field Trip) 

2. Effects of Drugs on the Frog's Heart 

3. Human Heredity ^ ^ T 

» 

4. Pregnancy Tests 

5. Water Pollution ' - 

6. Controlling Infections : 

7. Pollination Relationships 

8. ; Primary Productivity 

9. - Harvestings the Sea j 

10. Symbiosis » 

11. Animal Fertilization and Development 

12. Experimenting with the Scientific Method 

13. Sewage Treatment Plant (Field Trip) 

14. Insect Behavior and Insecticides 



■ 98 

What did you like best about your favori.te lab? 

Intertidal' Region * , - 

■ . . • > ' •' ■ ' ■ 

' "Dealing with .the subject right where it lives." . ^ 
. (5 students) < . ' 

"Interesting" 
' "Contemporary" 
"Liked being outside" (2 students) . . - ' - 

4 "Being outside anci independent .. ." 

Effect of Drugs on the Frog's Heart 

"Working with the frog itself" - 
• "Dissection . . . more adventure than slides" 

"Di^sedtion- and watching the body parts" C2 students) 



Human Heredity 



"Short and interesting 
"Like ... .to find out about ourselye-s" 

Pregnancy Tests - ■ . 

"Interesting" ^ - ' ' ^ 

Water Pollution 

"Getting the ^ater" 
Pollination ' : 

"Colorful" > ' K . , ■ 

Scientific Method ' ' , ' 

"It worked!" ' r ^ ^ ^ 

' - . ' >• 

what did you dislike about your least favorite lab? 

Insect Behavior and Insecticides 

'■ — ' ■ ' ^ — ■ 



• II 

k II 



"I don't like bugs' 
"Too much microscope' 
"My flies died" 
"Bbring and did not work" 



3- 
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Sewage Treatment Plant 

. • dirty and \ . . smelled" 
''boring" (7 students) ' . 
"I.. missed the lab" 

Scientific Nfethod 

"Too simple" * 

"Too obvidus" . ' 

"Don't likV;£rogs or snails" 

Animal- Fertilizations and Development " , 
"I missed the" lab" ' 

Effec^ of Drugs on the Frog's Hjeart " - « 

"Dissection'.' (2 students) ^ ' . . 

x intertldal Region ' . < 

"Doesn't inl^erest me" 
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'APPENDIX II-B 



SUMMARY OF STUDENT EVALUATION OF BIOLOGY 4L 

■ I 

FALL 1977 ' . ! 




N = 31. All data expressed in percentages 



r 



• r 



100 
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a h ' 

Agree Neither Disagree 



1. 

2. 
3. 
4. 

5. 



6.; 



8. 
9. 
10. 



Objectives o£ each laSora- 
tory exercise clearly 
stated. 



96.0 



Materials presented - . J 
/related to the objectives. lOp.O 



Objective^ .for each labor- 
atory exercise reached. 

Instructions for each 
exercise clear and easy 
to follow. 

The laboratory exercises 
.were effective and eon-/ 
tributed to understanding 
subject. 

Amount of work required vn 
lab: ' A--too little;' 
B- -appropriate ; 
C--too much. 

Overall evaluation of lab' 
exercises : A- -excellent ; 
B--gpod; C--average; 
D--below average; E--p<ior. 



80.0 



80.0 



4.0 
0.0 
13.0 

17.0 



84.0 



(A) 
6.0 



13.0 



(B) 

58. a 



Found labs sjtimulating , 

Labs were organized. 

Labs relevant to my 
interests. ^ 



0.0 
0.0 



7.^0'^.- 



3.0 



3.0 



(C) 
35.0 



CA § B) 


(C) 


(D § E) 


90.0 


7.0 


3.0 


70.0 


30.0 


0.0 - 


87.0 


10.0, 


3.0 








77.0 


13.*0 


10.0 



^Strongly agree and Agree responses were included in 
the categoi^y Agree. ^. 

b' 

Neither is us^d t;o designate neither^ agree nor 
disagree. ' ^ ^ ■ . ^ 



Disagree and Strongly disagree responses were included 
in the category Disagree, ^, 
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, Agree Neither Disagree 

11. I would prefer to do the ^ ' 

lab exercises during a . \ ' 

• , 3-hr. lab period rather " . 

/than independently. \ 39.0 • 16.0 / 45.0 

.1. ' ' . 

'12 . . Comments : ' 

^. ' * ^ • . * 

^ . The ^conventional students did riot respond 'to this 

qliesTion. The a?iito-tutorial students responded with' their 

feelings about tdlStte 'Course as a whole rather than- responding 

to the laboratory only. 

"Very good overall, excellent lectures, learned 
lot in discussions." * - '! 

"I really .e.njoyed the class and the different, thing 
I learned. " ' * I 

> "Vl^ry good semester, excellent course. 

"Lecture never boriifg." • . 

^ "Lab fun.'' 

^ "Great cour&e^ en j oyed* every moment." 

"I like the class very much."' 

"I had a good time." 

"Overall labs were beneficial to understanding 
material .".,.■ r ! 

"I enjoyed lab, if it were not for this type! of 
biology class, I don't think I would have Tnariaged." | 

, "This Biology course was /extremel)^ stimulating." 

The following minicours^s ar^ listed in ord^r^o/ 
pi)eference>shown by auto^tutprial students (Fall 19^7^.' 

■ N ^ = 3 1 . ' ■ If 

1 Int^rtiijla^l, Region (Hi^ld Trip) v | 

2. Plant Community (Field Trip) I 

3. Pregnancy Tests and Human Heredity 



■ V-. ■ ,, . 
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4. Oakland Mus^ym (Field Ti:ip) ^ 
SV Effects of Drugs on the^ Frog's Hearty 
6. Water Pollution 



7. Animal Fertilization an^ Development* 



Contrplling ' Infections 



. 9. Nutrition • '/ • * , /\ 

10. Photosynthesis and ^e^PirationV ^ .' .^ 

i ^ ' " ' '' ' t ' 

11 . Symbiosis 

12. Insect Beha^vior and Insecticides 

13. Experilhentiifg with the ^ Scientific Me'thod 

14. Sewage Treatment Plant (Field Trip) \ 

15 . Metrics , Micro scope s^an^ Cells 

, 16. . Ecological Adaptations of Tracheophytes 

13. What did you like best about your favorite lab? 

"In general labs interesting arid enjoyable." 
"Field trips . .. . to understand better." 
"Didn't .dislike any." (2 students) ' 

Intertidal Field Trip ' / 



"Easy to. understand and foUow through.". 
"Nature, diversity; interesting; more ftin than l^b." 
"Being outdoors;' interesting;. -good opportunity to 
do something otherwise might not have known i 
^ about. "^ ' ■ , ' . ^ N 

"Creatures interesting; natural; looking fc^r things." 

San Pedro Creek * 

"Hiking; walking, learning about eucalyptufe l^ree; 
investigating." ^ . 



*TwQ minicourses tied fqi" number seven. 



Pregnancy Tests " ; 

••Fun." 

0 aid and Museum 

. ••Interesting; I kn^v about it.*;. 

Effect of Drugs on ' eJ^X^g's. Heart 

"Working with and (^^s^^ving living system." 
"Seeing how heart /oj^s.n ■ * 
"Dissection." , 

Water Pollution 

••Pertinent .•• " 
. Animal Ferti 1 i zation -^^-^jc^^ eyelo^^ 

"Interesting ..^^ 7 ' 
Controlling Infectio^ ^^ ^ 1 

•'Antibiotics .•• ' 
fnsect Behavior and r^^^^icijes 

•'Ecologically int^rl^st ij^g ; CAL" 
Experimenting with tH i^^Scj^efltif 

"Observing; using J^iail-s." 
Sewage Treatment Pla^j (F^eld Trip) 



"Well done 



Wh^t did you dislike jii^^st ab^ut your, least- favorite 
lab? ' • • 

Metrics, Microscopes ^ ^jPgL£fil Is 

"Metrics. not cove^e^ ^®ll enough. *• 
'•Important but bo^i^g**' . 

••;Pp i ng me t r i c s , " ^ ^ : : „ , ^ . _i ^ 

••Looking at' cells , . y ' 

••Hate measuring .'• 
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Sewage^ Treatm'ent Plant 

/ "Smell"^(4 student's). • * ' 

"Irrelevant to my interests;" ^ 



Experimenting with the Scientif ic/^Method 

"To much to do and not. enough time." ^ 
"Snail wouldn'^ tio what , it was supposed %a 
"Heavy load for first lab." • 
VSlow, not too exciting." , ■ \. 

"Nothing tptuse, not 'interesting .'" - ! 

Photosynthesis and Respiration * ^ 

"Too repetitiptis dragged on tao long 

Nutrition ' . V' \ • * 

^ "Too litany little things to do." / 
* 

Controlling Infections * 
" "Boring. "v ' 

Animal Fertilization .and Development 



"Too many variations on outcome. 
■\'^ , ''Too long for results." 

Ef feet (^f. Drugs -on the Frog's Heart 

■ "Killing" (3 'students) . 

Pregnancy Tests 

"Boring and dragged on." 
"Injecting the frog." 
' "Boring and unorganized." 
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APPENDIX III 



USEi3 



MINICOURSES USEl) iN '^"MAN^'. IN A. BIOLOGICAL WORLD''" /^ 
LABORATORY DURING^ THE FAi,L 1977 SEMESTER 
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1 .L^Experinrehting with the . Scientific Method 

2. Metrics, Microscppes and Cells^ J ■ , 

3. ^ Photosy^thesis^^^iLiid Respiration . 

4. » Ecological^ Adaptations o£ Tracheophytes 

5. Plant Community Field Trip 

6. Water Pollution , # - 
' 7. Sewage Treatment Plant Field Trip 

8. Innect Behavior and Insecticides^ • 
^9. Interfidal Region Field Trip ' ' 

10. Symbio^s X ^ - 

■ * ■ 5 

11^ Nutrition . ^ ■ . 

^ ■ 6 

12. Pregnancy Tests and Human ^jHeredi^'^^ 

13. Animal Fertilization and Developn^nt 

14. Effects of Drugs on the Fro.g's He/art 

15. Controlling InlEections j ' . 
f ^ ^ 
16; Oakland Museum Field Trip 



i<^''these exercises were not used during previous V 
semester.' ' 3^ . . 

2 - ' * ■ 

Formerly Primary Productivity. Minicourse expanded 

to include experiments -dealing with fespiratipn. • ' ' 

■ ' 3 . ' " • • ' ■ " ■ , ' 

Formerly Pollination. Minicourse expanded. to include 

general information on plants and have more* "hands-on.'*' ' 

4. ■ ■ ' ^ : ■ ■ ■■ 

^ ' Computer simulation was added for the Fall 1977 
semester . --^ - ' ' _ ^ _ ^ ^ ^ ^. * 

•5 ■ \ . : / . . 

Formerly Harvesting the Sea. Minicourse\was expa;nded 
td include more general information on nutrl^tio^i. 



6 



Formerly done as two separate laboratory exercise's 



Er|c ' )■ :,' ■ . . ' ^20. 
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^ . " \ ' APPENDIX IV .. ^ . ^ 

DIAGRAM OF .LABORATORY USED FOR 

"HAN IN A BIOLOGICAL, WORLD" ; 
■i • , . ' FALL 1977 
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APPENDIX V 



STUDENTS' FINAL GRADES SPRING 1975 
\ • THROUGH FALL 1977 
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Table 6. Final .grades o£ students in "Man in a Biological 
World" Spring 1975 through Fall 1977. 

Numi?er Number o£ Students Receiving „ 
Semester . of ■ i'ercent 



Students A • B CD 



W 



Spring 1975 72 15 26 25 15 1 12.8 

Fall 1975 53 9 13 ,25 6 0 26.6 



Spring 1976 '25 5 8 10 2 0, 32.4 

Fall 1976 25 2 4 15 4 0 32.4 

Spring 1977 28 ^ 6 7 4 1. 32.5 

Fall 1977 - 43 10 „ 9 14 6 2 5.0 



